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Dear Students, Teachers, and Parents, 


Algebra: Concepts and Applications ıs designed to help you learn 
algebra and apply it to the real world Throughout the text, you will be 
given opportunities to make connections from concrete model: to abstract 
concepts. The real-world photographs and realistic data will help you see 
algebra in your world You will also have plenty of opportunities to review 


We know that most of you haven't yet decided which careers you 
would like to pursue, so we've also included a little career guidance This 
text offers real examples of how mathematics IS used in many types of 
careers, 


You may have to take an end-of-course exam for algebra, a 
proficiency test for Graduation, the SAT. and/or the ACT When you 


Each day, as you use Algebra: Concepts and Applications, you wil 
see the practical value of algebra. You will grow to appreciate how often 
algebra is used in ways that relate directly to your life. You will have 
meaningful experiences that will prepare you for the future |f you don't 
already see the importance of algebra in your life you soon will! 


Sincerely, 


The Authors 


Pm eee Kay M € Clas 
> a a, oF 
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Parr 7 The 
Preparing for Standardized Test Success 





The Preparing for Standardized Tests pages asking your teacher and counselor for any 
at the end of each chapter have been created in information, including practice materials, that 
partnership with The Princeton Review, the may be available to help you prepare. 


nation’s leader in test preparation materials, to 
help you get ready for the mathematics 
portions of your standardized tests. On these To help you get ready for these tests, do 


pages, you will find strategies for solving the Standardized Test Practice question in 

P roblems and test-taking advice to help you each lesson. Also review the concepts and 

ee ee techniques contained in the Preparing for 
Standardized Tests pages at the end of 

It is important to remember that there are each chapter listed below. This will help 

many different standardized tests given by you become familiar with the types of math 

schools and states across the country. Find out questions that are asked on various 

as much as you can about your test. Start by standardized tests. 


The Preparing for Standardized Tests pages are part of a complete test 
preparation course offered in this text. The test items on these pages were 
written in the same style as those in state proficiency tests and standardized 
tests like ACT and SAT. The 15 topics are closely aligned with those tests, the 
algebra curriculum, and this text. These topics cover all of the types of 
problems you will see on these tests. 


Chapter Mathematics Topic 
Number Concept Problems 

Data Analysis Problems 

Number Concept Problems 

Statistics Problems 

Expression and Equation Problems 
Probability and Counting Problems 
Algebra Word Problems 

Pythagorean Theorem Problems 
Percent Problems 

Function and Graph Problems 
Polynomial and Factoring Problems 
Angle, Triangle, and Quadrilateral Problems 
Perimeter, Area, and Volume Problems 
Systems of Equations Problems 

Right Triangle Problems 


co O N oOo Se WM = 


ah ab oh b ad 
a ON = O 





b 
or 


With some practice, studying, and review, you will be ready for 
standardized test success. Good luck from Glencoe /McGraw-Hill and 
The Princeton Review! The Princeton Review is not affiliated with Princeton University 


nor Educational Testing Service. 


XXiV 





Throughout this text, Graphing Calculator Explorations have been included so 
you can use technology to solve problems. These activities use the TI-83 Plus 
graphing calculator. Graphing calculators have a wide variety of applications 
and features. If you are just beginning to use a graphing calculator, you will not 
need to use all of its features. This page is designed to be a quick reference for 
the features you will need to use as you study from this text. 


To darken or lighten the screen: Al or | 2nd | Vv 
To clear an entry: CLEAR 


To get to the home screen: [QUIT] 
To recall an entry: [ENTRY] 
To recall an answer: [ANS] 


To turn the calculator off: 2nd} [OFF] 
Task Keystrokes 


Using tables 2nd] [TABLE] 

Use lists | STAT | 

Find the mean and median of listed data > [ENTER] 
Solve equations 0 

Set the viewing window WINDOW) 

Plot points [DRAW] [>] [ENTER] 
Enter an equation 

Enter an inequality symbol [TEST] 

Graph an equation 


Zoom in ZOOM | 2? 


Zoom out ZOOM | 3 


Graph in the viewing window x: [—10, 10] ZOOM | 6 
and y: [—10, 10] 


Graph an equation with integer coordinates ZOOM | 8 
Place a statistical graph in a good ZOOM | 9 


viewing window 
Trace a graph 
Find the intersection of two graphs [CALC] 5 
Shade an inequality [DRAW] 7 


Enter a program [>] > 





FOLDABLES 
> Study Organizer 





















Make this Foldable to help you organize 
information about the material in this chapter. 


Begin with four sheets of 85" by 11" lined paper. 


@ Stack sheets of paper with 
edges Š inch apart. 


@ Fold up bottom edges. - 
All tabs should be the | FAY 
same size. | 


© Staple along the fold. 


© Label the tabs with topics 
from the chapter. 






Reading and Writing As you read and study the 
chapter, use each page to write notes and 
examples for each lesson. 
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Workshop g 


Project 


As a new video club member, you can 
choose seven movies. Each movie costs Type Regular 
1¢ plus $1.69 for shipping and handling. of Movie Club Price 
Within three years, you must order at Children’s 

least five more movies, each at the New Release 

regular club price, plus the same All-Time Favorite 

shipping fee. Classic 





Suppose you buy a total of 12 movies. What is the lowest possible 
average cost per movie? the highest possible average cost per movie? 





Working on the Project 


Work with a partner and choose a strategy to help 


analyze and solve the problem. Here are some Look for a pattern 
questions to help you get started. Draw a diagram 
e How much do you pay for the first shipment of Make a table 

af 2) 97 2) F a ~? 

seven 1¢ movies: Work backward 


è What are the least and greatest amounts you can 3 AA 
‘ . : oa? Use an equatior 
spend on the five required regular-priced movies: 
Make a graph 
Technology Tools 
è Use a spreadsheet to calculate the average cost of 


the movies. 


Guess and check 





èe Use word processing software to write your newspaper article. 


inter NET Research For more information about CD clubs, visit: 
www.algconcepts.com 
qoutFOLio 


Presenting the Project 


Write an article for the school newspaper discussing the advantages and 
disadvantages of joining a video, book, or CD club. 





è Research prices at retail or online stores. What would you pay for the same 
number of videos, books, or CDs required by the club? 

e Show how the average cost per video, book, or CD changes as you buy 
more at the regular club price. 
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What You'll Leam 


You'll learn to translate 
words into algebraic 
expressions and 
equations. 


Why It’s Important 
Communication You 
can use expressions 
to represent the cost 
of your long-distance 
phone calls. 

See Exercise 43. 








Suppose a candy bar costs 45 cents. Then 
45 X 2 is the cost of 2 candy bars, 45 X 3 
is the cost of 3 candy bars, and so on. 
Generally, the cost of any number of 
candy bars is 45 cents times the number of 
bars. We can represent this situation with 


an algebraic expression. 





45 cents times the number of bars 
45 x n 


The letter n stands for an unknown number, in this case, candy bars. 
The unknown n is called a variable because its value varies. An algebraic 
expression contains at least one variable and at least one mathematical 
operation, as shown in the examples below. 

r 
5n + 1 ca ie xy 


h+3 


A numerical expression contains only numbers and mathematical 


operations. For example, 6 + 2 + 1 is a numerical expression. 


4Xa 


In an expression involving multiplication, the quantities being 


multiplied are called factors, and the result is the product. 


4x5 xX 8= 160 
‘tr t 


factors product 


To write a multiplication expression such as 4 X a, a raised dot or 
parentheses can be used. A fraction bar can be used to represent division. 


4-a 
a ixa | [means > 
axe > [means > 
The result of a divison expression is called a quotient. 


t=+2 


4a 


To solve verbal problems in mathematics, you may have to translate 
words into algebraic expressions. The chart below shows some of the 
words and phrases used to indicate mathematical operations. 


Division 
divided by 


Addition Subtraction 


plus minus 
the sum of the difference of the product of | the quotient of 
increased by decreased by multiplied by the ratio of 
more than less than at per 
added to fewer than of 
the total of subtracted from 


Multiplication 


times 
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LW 
ol O, 


o im > 







Examples Write an algebraic expression for each verbal expression. 
Life Science Link the sum of m and 18 2) g divided by y 
m +18 g>y or È 











a. 26 decreased by w b. 4 more than 8 times k 


dh ai Hef y 4 


(€ 
Some kangaroos can travel 30 feet in a single leap. 


Write a numerical expression to O Write an algebraic expression to 
represent the distance a kangaroo represent the distance a kangaroo 
can travel if it leaps 4 times. can travel if it leaps x times. 


30 -4 or 30(4) 30 - x or 30x 


You can also translate algebraic expressions into verbal expressions. 


Examples Write a verbal expression for each algebraic expression. 
Ð 32-b O u+49+9 
32 less b y divided by 4, plus 9 
b less than 32 the quotient of y and 4, 
the difference of 32 and b increased by 9 
b subtracted from 32 9 added to the ratio of y and 4 
32 decreased by b i 


Your Turn 


c. 15 
Bi 


An is a mathematical = i 
T ry’ Equality 
sentence that contains an equals sign (=). 


Some words used to indicate the equals equals is equal to 
sign are in the chart at the right. An İS is the same as 
equation may contain numbers, variables, | is equivalent | is as much as 
or algebraic expressions. to is identical to 
































Write an equation for each sentence. 






Three times g equals 21. O Five more than twice n is 15. 


3g = 21 2n+5=15 







e. Anumber k divided by 4 is equal to 18. 





(> www.algconcepts.com/extra_examples Lesson 1-1 Writing Expressions and Equations f 








Examples Write a sentence for each equation. 


T 





Communicating 
Mathematics 


Math Journal 


Guided Practice 
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Check for Understanding 


x-2=14 M 7y+6=34 
Two less than x Seven times y increased 
is equivalent to 14. by 6 is 34. 


y ta 





Vocabulary 





1. Write three examples of numerical expressions 


and three examples of algebraic expressions. algebraic expression 







2. Write three examples of equations. Raney T 
numerical expression 
3. Write about a real-life application that can be factors 
expressed using an algebraic expression or an Beier 
equation. equation 






Write an algebraic expression for each verbal expression. 
(Examples 1 & 2) 


t more than s 5. the product of 7 and m 


6. 11 decreased by the quotient of x and 2 


Write a verbal expression for each algebraic expression. 
(Examples 5 & 6) 


ae! 8. 30-9 
q 
Write an equation for each sentence. (Examples 7 & 8) 
9. Anumber m added to 6 equals 17. 


10. Ten is the same as four times r minus 6. 


Write a sentence for each equation. (Examples 9 & 10) 
4 
11. 54+r=15 (à. =12 


13. Biology The family of great white sharks has w different species. The 
blue shark family has nine times w plus three different species. Write 
an algebraic expression to represent the number of species in the blue 
shark family. (Example 4) 








Practice Write an algebraic expression for each verbal expression. 
14. twelve less than y 15. the product of r and s 
Homework Help 16. the quotient of t and 5 17. three more than five times a 
exercises | trates 18. p plus the quotient of 9and5 19. the difference of 1 and n 
20. f divided by y 21. ten plus the product of h and 1 


22. seven less than the quotient of j and p 


Write a verbal expression for each algebraic expression. 
23. 9x 24. 11 +b 20. 6 ¥ 


na OCICe 26. 2m +1 27. 2-8 28. 16 — ri 
See page 692. } 





Write an equation for each sentence. 
$ Three plus w equals 15. 30. Five times r equals 7. 
'. Two is equal to seven divided by x. 
32. Five less than the product of two and g equals nine. 
33. Three minus the product of five and y is the same as two times z. 
The quotient of 19 and j is equal to the total of a and b and c. 


Write a sentence for each equation. 
35. 3r = 18 36. g+7=3 37. h=10-i 
38. 6v-2=8 39. += 16 40. 10z +7 =£ 


r 


41. Choose a variable and write an equation for Four times a number minus 
seven equals the sum of 15 and c and two times the number. 


Applications and 42. Biology. A smile requires 26 fewer muscles than a 





Problem Solving frown. Let f represent the number of muscles it 
ol Wo takes for a frown and let s represent the number 
g <x À ; 
‘6 o of muscles for a smile. Write an equation to 
represent the number of muscles a person uses 
to smile. 


43. Communication A long-distance telephone call 
costs 20¢ for the first minute plus 10¢ for each 
additional minute. 


a. Write an expression for the total cost of a call that lasts 15 minutes. 
b. Write an expression for the total cost of a call that lasts m minutes. 


44. Critical Thinking The ancient Hindus enjoyed number puzzles like 
the one below. Source: Mathematical History 





lf 4 is added to a certain number, the result divided by 2, that 
- result multiplied by 5, and then 6 subtracted from that result, the 
answer is 29. Can you find the number? 


a. Choose a variable and write an algebraic equation to represent the 
puzzle. 


b. Is your answer in part a the only correct way to write the 
equation? Explain. 
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What You’ll Learn 


You'll learn to use the 
order of operations to 
evaluate expressions. 


Why It’s Important 


Business 
Businesspeople use 
the order of operations 
to determine the cost 
of renting a car. 

See Exercise 18. 


Examples 















Some expressions have more than one operation. The value of the 
expression depends on the order in which the operations are evaluated. 
What is the value of 9-5 + 4? 


Method 1 Method 2 


9-5+4=45+4 Multiply 9 and 5. 9-54+4=9-9 Add 5and 4 
= 49 Add 45 and 4. = 9] Multiply 9 and 9 


Is the answer 49 or 81? The values are different because we multiplied 
and added in different orders in the two methods. To find the correct 
value of the expression, follow the o 


1. Find the values of expressions inside grouping symbols, such as 


Order of parentheses ( ), brackets [ ], and as indicated by fraction bars. 


Wisteiilit 2. Do all multiplications and/or divisions from left to right. 
3. Do all additions and/or subtractions from left to right. 





According to the order of operations, do multiplication and then 
addition. So, the value of the expression in Method 1 is correct. The value 
of the expression is 49. 


Find the value of each expression. 





38,-='5,"'6 

38 — 5- 6 = 38 — 30 Multiply 5 and 6. 
=8 Subtract 30 from 38. 

4x9 

205 


4X9 _ 36 Evaluate the numerator and the 
26-8 18 denominator separately. 


=2 Divide 36 by 18. 








Your Turn 
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ya , , , , i 
o\ Wo, The order of operations is useful in solving problems in everyday life 


ei > 
As a 16-year old, Trent Eisenberg 


Finance Link ran his own consulting company 
called F1 Computer. Suppose he 
charged a flat fee of $50, plus $25 
per hour. One day he worked 2 
hours for one customer and the 
next day he worked 3 hours for the 
same customer. Find the value of the 
expression 50 + 25(2 + 3) to find the 
total amount of money he earned. 
Source: Scholastic Math 





50 + 25(2 + 3) = 50 + 25(5) Do the operation in parentheses first. 
=50+125 Multiply 25 and 5. 
= 175 Add 50 and 125. 


Trent earned $175. 


In algebra, statements that are true for any number are called 
properties. Four properties of equality are listed in the table below. 


Property of 
Equality Symbols Numbers 


If a = b, then a may if 9 + 2 = 11, then 9 + 2 may 
be replaced by b. be replaced by 11. 


Reflexive 21 = 21 
Symmetric lf a = b, then b = a. If 10 = 4 + 6, then 4 + 6 = 10. 


lfa=bandb=c, lf3 + 5 = 8 and 8 = 2(4), 
then a = c. then 3 + 5 = 2(4). 





















Substitution 


Transitive 


Examples Name the property of equality shown by each statement. 





If 9+ 3 = 12, then 12 = 9 + 3. 

Symmetric Property of Equality 

If z= 8, thenz+4=8 +4, 

Substitution Property of Equality z is replaced by &. 


Your Turn 







C.7-c=/-c 
e. If10 -3=4+3and4+3=7, then 10 —3=/7. 
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These properties of numbers may help to find the value of expressions. 










Additive scenes For any number a, E j p , 
eee the sum is a. i iiaia 0 is the identity. 
eeg Vhen a number a | Eor any number a $ i i E 
Identity tiedot | 3.11.45 a qme 
the product is a. 1 is the identity. 
pAr lf 0 is a factor, For any number a, 
pa I the product is 0. a‘0=0:-a=0. 


Zero 





When two or more sets of grouping symbols are used, simplify within 
the innermost grouping symbols first. 


Find the value of 5[3 — (6 + 2)] + 14. Identify the properties used. 


9[3 — (6 + 2)] + 14 
= 5[3 — 3] +14 Substitution Property of Equality 
= 5(0) + 14 Substitution Property of Equality 
=0+ 14 Multiplicative Property of Zero 
= 14 Additive Identity 


i p< 7-9 g. 8+ 4-6(5 — 4) 





You can also apply the properties of numbers to find the value of an 


algebraic expression. This is called evaluating an expression. Replace the 
variables with known values and then use the order of operations. 


Examples Evaluate each expression if a = 9 and b = 1. 
a 
7+(5-9) 


PF (é a 9) =7+ (- 9) Replace a with 9 and b with 1. 
=7 + (9-9) Substitution Property of Equality 
=7+0 Substitution Property of Equality 
=7 Additive Identity 
P (a+4)-—3'b 
(a+ 4)-3-b=(9+4)-3:-1 Replace a with 9 and b with 1. 
= (13) 371 Substitution Property of Equality 


=13-3 Multiplicative Identity 

= 10 Substitution Property of Equality 
Your Turn Evaluate each expression if m = 8 and p = 2. 
n.6ip = mp i [mat 23 + p) +2 
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Check for Understanding 


Communicating 1. Name two of the three types of grouping Vocabulary 
symbols discussed in this lesson. 
Mathematics ) i order of operations 
2. Translate the verbal expression six plus twelve properties 
divided by three and the sum of six and twelve evaluating 





divided by three into numerical expressions. Use 
grouping symbols. Evaluate the expressions and explain why they 
are different. 
Math Journal 3. Label a section of your math journal “Toolbox.” Record all properties 
> given in this course, beginning with this lesson. 





Guided Practice O HAUURCEE State which operation to perform first. 





Sample: 3 + 2:4 Solution: Multiply 2 and 4. 
4.8+4:-2 o i262 
6. 5(7 +7) 7. (10-4) +3 


Find the value of each expression. (Examples 1-3) 

8.7°4+3 9. 41 +5)+8 10, 18+ [BU — 8)] 
Name the property of equality shown by each statement. 
(Examples 4 & 5) 
11. If5+2n=54+3and5+3=2:-4 then5+ 2n =2:-4. 
12. If 5 = 19, then 19 = 5. 


Find the value of each expression. Identify the property used in 
each step. (Example 6) 





13. 8(4 — 8 = 2) 14. 5(2) * (15 = 15) 

Evaluate each algebraic are ifq=4andr=1. (Examples 7 & 8) 
ne ie 

15. 4(q — 2r) 16. i. 7%. r+ 7 6 


-e 18. Car Rental The cost to rent a car is given by the expression 
25d + 0.10m, where d is the number of days and m is the number 
of miles. If Teresa rents the car for five days and drives 300 miles, 
what is the cost? (Examples 7 & 8) 





: A car rental transaction e 


Find the value of each expression. 
Practice 19 


. 36+44+5 20. 16-—4:4 21.4+7:2+8 
92.42 -(24+2)+10 23. 42-24+(2+10) 24. 24+12+2°-5 
? 25, Aste 26, 48-2 27. 38 — [3(9 + 1)] 
| 2x 2 
| | 
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. 





Name the property of equality shown by each statement. 








Homework Help 





sonera cara] (28) If x +3 = 5and x = 2, then 2 + 3 = 5. UN. iT), 
Exercises | Examples _ Nr | J 3 

D9. St-—1=8t-1 | A L] OYW aly 

| tear | e | rhe EGA O 
30. If6 =3 +3, then3 +3 = 6-4 vmo -rÇ 
4, A2 oy) MIG] LEN 

=F SubsTuhioh 

Extra Practice 32. If4- (7-7) =4- SA 0 = 0, then 4: (7 — 7) =0. | Nan 





(33 a+ 1 = 15x and 15x = 30, soa + 1 = 30. i 


See page 692. 





Find the value of each expression. Identify the property used in 





each step. 

(34) 7(10 - 1-3) 35. B9 —3*2) 

Jo. 19— 15 +52 a7. 106 = 5) = (20+ 72) 

9-9-1 a 

re es D 48 +4) +7-1 

Evaluate each algebraic expression if j = 5 and s = 2. 

a0, e 41. j(3s + 4) a2. 7 #587 
9-4+5:s5 14 +s 4js 

43. T=] 44. -1 45. at 

46. 50 + js +6 47. (3s — j)(5s — j) 

48. [3j — s(4+s)] +3 49. 2[16 — (j -s)] 


a. Write an algebraic expression for nine added to the quantity three 
times the difference of a and b. 


b. Let a = 4 and b = 1. Evaluate the expression in part a. 


Applications and 51. Real Estate The Phams own a $150,000 home in Rochester, New York, 





Problem Solving and plan to move to San Diego, California. How much will a similar 
ol Wo home in San Diego cost? Evaluate the expression 150,000 + a X b for 
ay oe a = 79 and b = 164 to find the answer to the nearest dollar. 
& Source: USA TODAY 


52. Sports A person’s handicap in bowling is usually 
found by subtracting the person’s average a from 
200, multiplying by 2, and dividing by 3. 

a. Write an algebraic expression for a handicap 
in bowling. 
b. Find a person’s handicap whose average is 170. 





53. Gardening Mr. Martin is building 
a fence around a rectangular garden, 
as shown at the left. Evaluate the 
expression 2¢ + 2w, where £ 
represents the length and w represents 
the width, to find how much fencing 
he needs. 
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54. Critical Thinking The symbol < means “is less than.” Are the following 
properties of equality true for statements containing this symbol? Give 
examples to explain. 


a. Reflexive b. Symmetric c. Transitive 
Mixed Review Write a sentence for each equation. (Lesson 1-1) 
55. x + 8 = 12 56. 2y = 16 TA t at, 


Write an equation for each sentence. (Lesson 1-1) 
58.) Six more than g is 22. 
P59 Three times c equals 27. 
60) Two is the same as the quotient of 8 and x. 
(6). b increased by 10 and then decreased by 1 is equivalent to 18. 


62. Time How many seconds are there in a day? (Lesson 1-1) 
a. Write an expression to answer this question. 
b. Evaluate the expression. 


Standardized 63. Extended Response Lincoln's Gettysburg Address began “Four score 
Test Practice A and seven years ago,...” (Lesson 1-1) 
E A e a. A score is 20. Write a numerical expression for the phrase. 


b. Evaluate the expression to find the number of years. 


64. Multiple Choice At the movie theater, the price for an adult ticket a is 
$1.50 less than two times the price of a student ticket s. Choose the 
algebraic expression that represents the price of an adult ticket in 
terms of the price of a student ticket. (Lesson 1-2) 


A 1.50 — 2s B 2(s — 1.50) 
C 2s + 2(1.50) D 2s — 1.50 


Write an algebraic expression for five less than the product of two and v. 
(Lesson 1-1) 


2. Write an equation for the sum of nine and y equals 16. (Lesson 1-1) 


Evaluate each algebraic expression if j = 5 ands = 2. (Lesson 1-2) 


3. 3(j —s) + 4 (Nin -j +1) +8)-5 


5. Carpentry Ana Martinez is putting molding around the ceiling of her family 
room. The room measures 12 feet by 16 feet. Evaluate the expression 2¢ + 2w, 
where f is the length and w is the width, to find how much molding Ana needs. 
(Lesson 1-2) 
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What You'll Leam 
You'll learn to use the 
commutative and 
associative properties 
to simplify expressions. 


Why It’s Important 
Construction 

Lumber yards use 

the commutative and 
associative properties 
to determine the 
amount of wood to 


order. See Exercise 25. 


The C 
numbers does not depend on the order in which they are added. In 
the example below, adding 35 and 50 in either order does not change 


the sum. 


Words: 


Commutative 
Property of 
Addition 


Numbers: 


Symbols: 





states that the sum of two 


35 + 50 = 85 
50 + 35 = 85 


This example illustrates the Commutative Property of Addition. 


The order in which two numbers are added does not 
change their sum. 


For any numbers aand b,a + b= b+ a. 
SFS ti 





Likewise, the order in which you multiply numbers does not matter. 


Words: 


Commutative 
Property of 
Multiplication 


Symbols: 


The order in which two numbers are multiplied does 
not change their product. 


For any numbers aand b,a-b=bD- a. 


Numbers: 3-10=10-3 





Some expressions are easier to evaluate if you group or associate certain 


= 16+ 10 
= 26 


numbers. Look at the expression below. 


16+7+3=16+(7+3) Group 7 and 3. 


Add 7 and 3. 
Add 16 and 10. 


This is an application of the Associative Property of Addition. 


Words: 
Associative 


AAA Symbols: 
Addition 


Numbers: 


14 Chapter 1 The Language of Algebra 


The way in which three numbers are grouped when 
they are added does not change their sum. 


For any numbers a, b, and c, 
(a+ b)+c=a+t+(b+ ¢). 


(24 + 8) + 2 = 24 + (8 + 2) 





The way in which three numbers are grouped when 
they are multiplied does not change their product. 


For any numbers a, b, and c (a- 0) -c= a- (b; o). 
(9-4)- 25 =9- (4 - 25) 


Name the property shown by each statement. 


a 4-11-2=11-4-2 Commutative Property of Multiplication 





@ (1 +12+5=n+(12+5) Associative Property of Addition 





a. (5-4)-3=5- (4-3) b. 16+t+1=16+1+t 


You can use the Commutative and Associative Properties to simplify 
i evaluate algebraic expressions. Io simplify an expression, eliminate 
arentheses first and then add, subtract, multiply, or divide. 


Example <} Simplify the expression 15 + (3x + 8). Identify the properties used 
in each step. 


1 


JI 
| 
(J 
re 
| 
D 
|| 
fuses 
I 
| 
E 
| 
(J 
‘ew 
< 


Commutative Property of Addition 
= (15 + 8) + 3x Associative Property of Addition 


— 9? Pa a es A E Jannea gaed 
= 23 T OX Substitution Property 


Simplify each expression. Identify the properties used in each step. 


| o74+24a+6+9 d. (x -5)-20 


The volume of a box can be found 
using the expression £ X w X h, 

where £ is the length, w is the width, 
and h is the height. Find the volume 

of a box whose length is 30 inches, 
width is 6 inches, and height is 5 inches. 





fxwXxXh=30X6X5 Replace € with 30, w with 6, and h with 5. 


= 30 X (6 X 5) Associative Property of Multiplication 
= 30 X 30 Substitution Property 
= 900 Substitution Property 


The volume of the box is 900 cubic inches. 
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Whole numbers are the numbers 0, 1, 2, 3, 4, and so on. When you add 


whole numbers, the sum is always a whole number. Likewise, when you 


multiply whole numbers, the product is a whole number. This is an 
example of the ClasuTePropesty, We say that the whole numbers are 


closed under addition and multiplication. 


Because the sum or product of two whole numbers 
is also a whole number, the set of whole numbers is 
closed under addition and multiplication. 

Numbers: 2 + 5 = 7, and 7 is a whole number. 
2-5 = 10, and 10 is a whole number. 


Closure 
Property of 


Whole 
Numbers 





Are the whole numbers closed under division? Study these examples. 
2+1=2 whole number 
28 +4=7 whole number 


e 
DED 


fraction 

It is impossible to list every possible division expression to prove 

that the Closure Property holds true. However, we can easily show that 
the statement is false by finding one counterexample. A counterexample 
is an example that shows the statement is not true. Consider 5 + 3 or z. 
While 5 and 3 are whole numbers, 2 is not. So, the statement The whole 


numbers are closed under division is false. 


State whether the statement Division of whole numbers is 
commutative is true or false. If false, provide a counterexample. 


Example 


Write two division expressions using the Commutative Property and 
check to see whether they are equal. 


6+323+6 Evaluate each expression separately. 


1 
2453 


hole 


6 = 3 = 2 and 3 + 6 = 


We found a counterexample, so the statement is false. Division of 
whole numbers is not commutative. 


Your Turn 


e. State whether the statement Subtraction of whole numbers is 
associative is true or false. If false, provide a counterexample. 
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Check for Understanding 





Communicating 1. Describe what is meant by the statement The Vocabulary 
Mathematics whole numbers are closed under multiplication. simplify 
2. Write an equation that illustrates the whole numbers 
Commutative Property of Addition. counterexample 
3. 





Ouse Abeque says that the expression (7 - 2) + 5 equals 
IHTT: 7 «(2 + 5) because of the Associative Properties of 


Addition and Multiplication. Jessie disagrees with her. Who is correct? 


Explain. 
Guided Practice Name the property shown by each statement. (Examples 1 & 2) 
4. 27 + 59 = 59 + 27 9. (8+ 7)+3=8 +4 (7 +3) 


Simplify each expression. Identify the properties used in each step. 
(Example 3) 


6. (n- 2): 10 7. (8+ p + 47)(7 — 6) 


8. State whether the statement Whole numbers are closed under subtraction 
is true or false. If false, provide a counterexample. (Example 5) 


ni 4 p 9. Geology The table shows the 


number of volcanoes in the Location Number 
United States and Mexico. of Volcanoes 
(Example 4) 


a. Find the total number of 
volcanoes in these two 
countries mentally. 


b. Describe the properties you 
used to add the numbers. 





eeeeeeeeeeeeeeeee 





Practice Name the property shown by each statement. 
10. (9° 5)-20 =9 + (5: 20) 11. a+14=14+a 
12. r's=s'r 13. 4x 15 X 25 =4 XK 25 X 15 


14. (7+5)+5=7+(5+5) 15. c-(d- 10) = (c+ d) -10 


Simplify each expression. Identify the properties used in each step. 


$65 heelt +i. a +3 
18. 17+k+23 19. 6 + (3 + y) 
Extra Practice 20. 2 - (19p) ela 2th es 





See page 692. 
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Applications and 
Problem Soiving 


LW, 


G o 





Mixed Review 


Standardized 


Test Practice 
D CED aD 


State whether each statement is true or false. If false, provide a 
counterexample. 

22. Subtraction of whole numbers is commutative. 

23. Division of whole numbers is associative. 


24. Sports The table shows the point Type of Number 
values for different plays in football. The of Points 
expression below represents the total iets 


possible points for a team in a game. touchdown, t 
6t + 1x + 3f + 2c + 2s ; 


two-point 
If a team scores 3 touchdowns, l conversion, C 
2 extra points, 2 field goals, and field goal, f 





2 safeties, how many total points 


are scored? 


25. Construction Lumber mills sell wood to lumberyards in board feet. 
The expression shown below represents the number of board feet 
in a stack of wood. 


inches thick X inches wide X feet long 
12 


Find the number of board feet if the stack of wood is 10 inches thick, 
12 inches wide, and 10 feet long. 


26. Geography The Chattahoochee 
and Savannah rivers form 
natural boundaries for the 
state of Georgia. 


a. Write an expression to 
approximate the total length 
of Georgia’s borders using 
the map at the right. 300 mi 


b. Evaluate the expression that you 
wrote in part a. Identify any 
properties that you used. 





27. Critical Thinking Use a counterexample to show that subtraction of 
whole numbers is not associative. 


Find the value of each expression. (Lesson 1—2) 


98. 16+25X3 99, 48 + (2(3+1)] ° > 30. 25= +(18 =$) 
Evaluate each expression if a = 4 and b = 11. (Lesson 1—2) 
31. 196 = [a(b — a)] 32. -2 


33. Multiple Choice Which of the following is the value of 3t — 5g(r + 1), 
if q = 2,r = 0, and t = 11? (Lesson 1-2) 


A 23 B75 Gras D 33 
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What You’ll Leam 
You'll learn to use the 
Distributive Property to 
evaluate expressions. 


Why It's Important 
Shopping Cashiers 
use the Distributive 
Property when they 
total customers’ 
groceries. 

See Exercise 40. 


The Distributive Property can be applied to simplify expressions. 


For example, the expression 2 X (128 + 12) can be solved using two 
different methods. 


Method 1 
2 X (128 + 12) = 2(140) First, add. 
= 280 Then, multiply. 


Method 2 

2 X (128 + 12) = (2 X 128) + (2 X 12) First, distribute. 
= 256 + 24 Multiply. 
= 280 Add. 


The Distributive Property is used in Method 2. Using both methods, the 
value of the expression is 280. 


Symbols: For any numbers a, b, and c, 
alb + c) = ab + ac and 
alb — c) = ab — ac. 

Numbers: 2(5 + 3) = (2-5) + (2 - 3) 
2(5 — 3) = (2: 5) — (2: 3) 


Distributive 


Property 





In the expression a(b + c), it does not matter whether a is placed to the 
left or to the right of the expression in parentheses. So, (b + c)a = ba + ca 
and (b — c)a = ba — ca. 


Simplify each expression. 


3(x + 7) 
3(x + 7) = (3: x) + (3:7) Distributive Property 
= 3x + 21 Substitution Property 
5(2n + 8) 
5(2n + 8) = (5° 2n) + (5-8) Distributive Property 
= 10n + 40 Substitution Property 
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A term is a number, variable, or product or quotient of numbers and 
variables. 





Examples of Terms Not Terms 


7 + xis the sum of two terms. 


8rs + 7y + 6 is the sum of 
three terms. 


5x is a product. x — yis the difference of two terms. 





t | tis avariable. | 8rs+ 7y+6 






The numerical part of a term that contains a variable is called the 


coefficient. For example, the coefficient of 2a is 2. Like’terms are terms 


that contain the same variables, such as 2a and 5a or 7xy and 3xy. 


Consider the expression 5b + 3b + x + 12x. 
e There are four terms. 
e The like terms are 5b and 3b, x and 12x. 3b 
e The coefficients are shown in the table. 


Term Coefficient 


3b 
X 
12x 





The Distributive Property allows us to combine like terms. 
If a(b + c) = ab + ac, then ab + ac = a(b + c) by the Symmetric 
Property of Equality. 
2n +7n=(2+7)n Distributive Property 
= Substitution Property 


The expressions 2n + 7n and 9n are called equivalent expressions because 


their values are the same for any value of n. An algebraic expression is in 


simplest form when it has no like terms and no parentheses. 








Examples Simplify each expression. 
4x + 9x 
i 4x + 9x = (4 + 9)x Distributive Property 


= 13x Substitution Property 


9 at+t7b+3a— 2b 
a+ 7b + 3a — 2b =a+ 3a + 7b — 2b Commutative Property (+) 
= (a + 3a) + (7b — 2b) Associative Property (+) 
= (1+ 3)a+(7—2)b Distributive Property 





= 4a + 5b Substitution Property 
Your Turn 
C. 5st + 2st d. 6+y+3z+4y 
5 eh, T= 
e. 


. -\I 
— AS 
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You can use the Distributive Property to solve problems in different, 
ol Wo and possibly simpler, ways. 
I~ - A 
a 


of 6 






Example Write an equation representing 
Sports Link the area A of a soccer field 
given its width w and length 

€ as shown in the diagram. 
Then simplify the expression 
and find the area if w is 

54 yards and € is 60 yards. 





Method 1 
A=w(t +£) Multiply the total length by the width. 
= 54(60 + 60) Replace w with 54 and £ with 60. 


= 54(120) Substitution Property 
= 6480 Substitution Property 
Method 2 
A=wt+w Add the areas of the smaller rectangles. 


= 54(60) + 54(60) Replace w with 54 and € with 60. 
= 3240 + 3240 Substitution Property 
= 6480 Substitution Property 


Using either method, the area of the soccer field is 6480 square yards. 





A game on a soccer field 


Check for Understanding 








Communicating 1. Write an algebraic expression with five terms. Vocabulary 
Mathematics One term should have a coefficient of three. = 
Also, include two pairs of like terms. coefficient 


like terms 
equivalent expressions 
simplest form 


2. Explain why 3xy is a term but 3x + y is not 
a term. 





3. Determine which two expressions are 
equivalent. Explain how you determined your answer. 


a. 20n + 3p b. 16n + p — 4n + 2p 
c. 16n + 4p + 4n gd. 12p + 3n 
e. 12n + 3p f. 20n — p — 16n + 2p 


Guided Practice Srey eit \\% Name the like terms in each list of terms. 





Sample: 3c, a, ab, 5, 2c Solution: 3c, 2c 
4. 5m, 2n, 7n 5. 8, 8p, 9p, 9q 
6. 4h, 10gh, 8, 2h 7. 6b, 6bc, bc 
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Simplify each expression. (Examples 1-4) 


(8) or + Yx 9. 4y +2- 3y 
10. 2(5¢ + 3g) 11. 3(4 — 6m) 
12. 8(2s + 7) (19. (3a + 5t) + (4a + 21) 


14. School Every student at Miller High School must wear a uniform. 
Suppose shirts or blouses cost $18 and skirts or pants cost $25. 
(Example 5) 


a. If 250 students buy a uniform consisting of a shirt or blouse and 
a skirt or pants, write an expression representing the total cost. 


b. Find the total cost. 


Practice Simplify each expression. 


45) 16f + 5f 16. 9a + 6a 








Homework Help 












neler elie |, ae 
> . 4g — 2g + . 5a +7a + 8b + 
21. 14x + 6y — y — 8x 22. 3(2n + 10) 
| 23. 3(5am — 4) ° 24. 6(5g + 3w — 2w) 
25. 4a + 7b + (3a — 2b) 26. 13x — 1 — 8x +6 
af. 2yry py 28. bp + 25bp + p 
29. 2(15xy + 8xy) 30. 5(n + 2r) + 3n 
ais (+ 25)3 — 23 3(2v + 5m) + 2(3v — 2m) 


(38. rit 5(2n + 3r) + 4n + 3(r + 2) in simplest form. Indicate the 
property that justifies each step. 


34. Is the statement 2 + (s+ t) = (2 + s) - (2 + t) true or false? Find values 
for s and t to show that the statement may be true. Otherwise, find a 
counterexample to show that the statement is false. 

35. What is the value of 6y decreased by the quantity 2y plus 1 if y is 
equivalent to 3? 

36. What is the sum of 14xy, xy, and 5xy if x equals 1 and y equals 4? 


| 


Applications and 37. Sports Rich bought two baseballs for $4 each and two basketballs 
Problem Solving for $22 each. What is the total cost? Use the Distributive Property to 
0t Wo, solve the problem in two different ways. 

LJ 





» 38. Retail Marie and Mark work at a local department store. Each 
earns $6.25 per hour. Maria works 24 hours per week, and Mark 
works 32 hours per week. How much do the two of them earn 
together each week? 

39. Health If an adult male’s height is h inches over five feet, his 
approximate normal weight is given by the expression 6.2(20 + h). 

a. What should the normal weight of a 5'9" male be? 
b. How many more pounds should the normal weight of a man that 
is 6'2" tall be than a man that is 5'9" tall? 
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40. Shopping Luanda went to the grocery store and bought the items 
in the table below. 


a. Use the Distributive 


Cost per Quantity Property to write an 
Item expression representing 
can of soup the cost of the items. 
can of corn b. Find the change Luanda 
bag of apples will receive if she gives 
box of crackers the clerk $30. 





jar of jelly 


41. Theater A school’s drama club is creating a stage backdrop with 
a city theme for a performance. The students sketched a model of 
buildings as shown at the right. 


a. How many square feet of cardboard 
will they need to make the buildings? 
Use the expression fw, where £ is 
the length and w is the width of each 
rectangle, to find the area of each 
rectangle. Then add to find the 
total area. 

b. Show how to use the Distributive 
Property as another method in finding the total area of the 
buildings. 





42. Critical Thinking Use the Distributive Property to write an 
expression that is equivalent to 3ax + 6ay. 


Mixed Review Name the property shown by each statement. (Lesson 1-3) 
43. 8(2- 6) = (2: 6)8 44. (7+ 4)+3=7+(4+3) 


45. If 19 — 3 = 16, then 16 = 19 — 3. (Lesson 1-2) 


Find the value of each expression. (Lesson 1-2) 
46.8 + 672 4+2 47. 3(6 — 32+ 8) 


48. Write an equation for the sentence Eighteen decreased by d is equal to f. 
(Lesson 1-1) 


Standardized 49. Extended Response Some toys are 30 decibels louder than jets 
Test Practice 7 during takeoff. Suppose jets produce d decibels of noise during 
D D &S takeoff. (Lesson 1-1) 
a. Write an expression to represent the number of decibels produced 
by the loud toys. 


b. Evaluate the expression if d = 140. 


50. Multiple Choice Which of the following is an algebraic expression for 
six times a number decreased by 17? (Lesson 1-1) 


A 6n + 17 B 6n — 17 C 17+ 6n D 17 — 6n 
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| 





What You'll Leam In mathematics, solving problems is an important activity. Any problem 


i can be solved using a problem-solving plan like the one below. 
You’ll learn to use a § af g ple 


four-step plan to solve 


problems. 1. Explore Read the problem carefully. 
Why It’s Important Identify ey Ta that is 
Savings The four- QIN e r — What you 
step plan is useful for need to find. 
finding the amount of 2. Plan Select a strategy for solving the Look for a pattern. 
interest earned in a problem. Some strategies are oe apt ee 
ae ee à shown at the right. If possible, Draw a cagan 
RER estimate what you think the Make a table. 
answer should be before solving Work backward. 
the problem. l ie 
Use an equation or 
3. Solve Use your strategy to solve the formula. 


problem. You may have to 
choose a variable for the 


Make a graph. 


unknown, and then write an Guess and check. 
expression. Be sure to answer 
the question. 





4. Examine Check your answer. Does it make sense? Is it reasonably 
close to your estimate? 


One important problem-solving strategy is using an equation. An 
equation that states a rule for the ralationship between quantities is called 


a 


Money in a bank account earns interest. You find simple interest by 
using the formula I = prt. 


I = interest 

p = principal, or amount deposited 

r = interest rate, written as a decimal 
t = time in years 


| 
| Example Suppose you deposit $220 into an account that pays 3% simple 
interest. How much money would you have in the account after 
| five years? 
| Explore What do you know? 

e The amount of money deposited is $220. 

e The interest rate is 3% or 0.03. 

e The time is 5 years. 
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inter NET 


What do you need to find? 
e the amount of money, including interest, at the end of 

















Data Update For the five years 
lastest information on 
bank interest rates, Plan What is the best strategy to use? 


visit: 
www.algconcepts.com 


[ +s 
f 


Use the formula I = prt and substitute the known values. 
Add this amount to the original deposit. 


Estimate: 1% of $220 is $2.20. So, 3% of $220 is about 3 x $2 
or $6 per year. This will be $30 in five years. You should 


Prerequisite have approximately 220 + 30 or $250 in five years. 


Skills Review 


Decimals and 
Percents, p. 689 





Solve [ = prt Interest Formula 
I = 220 : 0.03 : 5 or 33 p = 220, r = 0.03, and t = 5 






You will earn $33 in interest, so the total amount after five 
years is $220 + $33 or $253. 


Examine Is your answer close to your estimate? 
Yes, $253 is close to $250, so the answer is reasonable. 


Science Use F = 1.8C + 32 to change degrees Celsius C to degrees 
Fahrenheit F. Find the temperature in degrees Fahrenheit if it is 29°C. 





Another important problem-solving strategy is using a model. In the 
activity below, you will use a model to find a formula for the surface 
area of a rectangular box. 





Hands-On Algebra 





Materials: (3) rectangular box 
SE ruler 


Step 1 Label the edges of a rectangular 
box £, w, or h to represent the length, 
width, and height of the box. 


Step 2. Take the box apart so that it lies flat 
on the table with the labels face up. 





Try These 


1. Find the area of each rectangular side of the box in terms of the 
variables £, w, and h. Be sure to include the top or lid. 


2. The sum of the areas is equal to S, the total surface area of a rectangular 
solid. Express this as a formula in simplest form. 


3. Measure the lengths of the sides in centimeters or inches to find the 
values of £, w, and h. 


4. Use the formula in Exercise 2 to find the total surface area ot 
N 


o 
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How many ways can you make 25¢ using dimes, nickels, and pennies? 





Money Link Explore A quarter is worth 25¢. How many ways can you make 25¢ 
without using a quarter? 
Plan Make a chart listing every possible combination. 
ame Coin Number 





There are 12 ways to make 25¢. 


Examine Check that each combination totals 25¢ and that there are 
no other possible combinations. The solution checks. 


You can use a graphing calculator to solve problems involving formulas. 


Graphing 


Calculator Tutorial =: 7TapNINe Xf 
See pp. 724-727. i 
The area of a trapezoid is A = {h(a + b), where M 32cm J 





h is the height and a and b are the lengths of 
the bases. Use a graphing calculator to find the 
area of trapezoid JKLM. L ae 


A= = -2.5(3.2 + 6) Replace each variable with its value. 


Enter: 1 [+] 2 [x] 2.5 [(] 3.2 6()] i5 


Try These 

1. Find the area of trapezoid JKLM if the height is 15 centimeters and 
the bases remain the same. 

2. Find the area of a trapezoid if base a is 14 inches long, base b is 
10 inches long, and the height is 7 inches. 








The chart below summarizes the properties of numbers. The properties 
are useful when you are solving problems. 





The following properties are true for any numbers a, 6, and c. 


Property Addition Multiplication 


Commutative at+b=b+a ab = ba 
SHE (a+ b)+Cc=at+ (b+) (ab)¢ = a(bc) 


a+0=0+a=a gel laa 
Identity 0 is the identity 1 is the identity. 


VEU Tae ab + c) = ab + acand a(b — c) = ab — ac 
lf a = b, then a may be substituted for b. 











Substitution 
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Check for Understanding 





Communicating 
Mathematics 


Guided Practice 





1. List three reasons for “looking back” when Vocabulary 
examining the answer to a problem. taille 


2. Write a problem in which you need to find the 
surface area of a rectangular solid. Then solve 
the problem. 


CHALU For each situation, answer the related questions. 





Phoebe and Hai picked fourteen pints of raspberries in three 
hours. Hai picked five more pints than Phoebe. 


Samples: Solutions: 
How many pints were picked in all? 14 

How long did Phoebe and Hai work? 3 hours 
Who picked more pints? Hai 

If Phoebe picked x pints, how many did Hai pick? X5 


Carlos bought 2 more rock CDs than jazz CDs and 3 fewer country CDs 
than rock CDs. He bought eight CDs, including 1 classical CD. 

3. Did Carlos buy more country than rock? 

4. Which type of CD did he buy the most of? 

5. If he bought n jazz CDs, how many rock CDs did he buy? 


6. Geometry The perimeter P 
of a rectangle is the sum of 
two times the length ¢ and fan 
two times the width w. 
(Example 1) 


14 cm 


a. Write a formula for the perimeter of a rectangle. 
b. What is the perimeter of the rectangle shown above? 


7. Money Nate has $267 in bills. None of the bills is greater than $10. 
He has eleven $10 bills. He has seven fewer $5 bills than $1 bills. 
a. How many $5 and $1 bills does he have? 


b. Describe the problem-solving strategy that you used to solve this 
problem. (Example 2) 


8. Shopping Two cans of vegetables together cost $1.08. One of them 
costs 10¢ more than the other. (Example 2) 


a. Would 2 cans of the less expensive vegetable cost more or less 
than $1.08? 
b. How much would it cost to buy 3 cans of each? 
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Practice Solve each problem. Use any strategy. 
9. Craig is 24 years younger than his mother. Together their ages total 
56 years. How old is each person? Explain how you found your answer. 
10. Moira has $500 in the bank at an annual interest rate of 4%. How 
much money will she have in her account after two years? 





Exercises | Examples 











10, 15-18 l 11. Joanne has 20 books on crafts and cooking. She has 6 more cookbooks 
12,13 | 2 than craft books. How many of each does she have? 
Extra Practice i l | 
12. How many ways are there to make 20¢ using dimes, nickels, and 





See page 693. 


pennies? 
13. Six Explorer Scouts from different packs met for the first time. They 
all shook hands with each other when they met. 
a. Make a chart or draw a diagram to represent the problem. 
b. How many handshakes were there in all? 


c. The number of handshakes h can also be found by using the 
l Xp — 1) 
formula h = a, where p represents the number of people. 


How many handshakes would there be among 12 people? 


d. Which strategy would you prefer to use to solve the problem: 
make a table, draw a diagram, or use a formula? 


Applications and 14. Savings The table shows Option A Option B 





Problem Solving the cost of leasing a car for Type of Fee 
ol Wo, 36 months. Which option Cost ($) Cost (S) 
E im > is a better deal? Explain. monthly payment 
monthly tax 


bank fee 
down payment 
license plates 





15. Weather Meteorologists can predict when a storm will hit their area 
by examining the travel time of the storm system. To do this, they use 
the following formula. 
distance from storm =+ speedofstorm = travel time of storm 

(miles) (miles per hour) (hours) 

At 4:00 p.M. a storm is heading toward 

the coast at a speed of 30 miles per hour. The 

storm is about 150 miles from the coast. What 

time will the storm hit the coast? 








A storm blows in. 


Saving Just 50 Cents 
a School Day... 


16. Geometry The area of a triangle is one-half height 
times the product of the base b and the height h. 6 ft 


a. Write a formula for the area of a triangle. 

b. Find the area of the triangle. 

base —— 

9 ft 

17. History Distance traveled d equals the product of rate r and time t. 
a. Write the formula for distance. 


b. In 1936, the Douglas DC-3 became the first commercial airliner 
to transport passengers. It flew nonstop from New York to Chicago at 
an average of 190 miles per hour and the flight lasted approximately 
3.7 hours. Find the distance it flew. 





18. Savings Refer to the table at the left. 

a. Suppose you saved 50¢ each school day (180 days) while you were 
in eighth grade. How much would you have to deposit in a bank 
account at the end of the school year? 





b. Suppose you deposited your “school year savings” in an account 
with a 4% annual interest rate. How much money would you have 








u start saving =. . . you’ I-have this amount in your account after a year? 

is grade... t high school graduation* 

wa = mae ae = | ©. Suppose you saved the 50¢ each school day (180 days) while you 
are $540 were a freshman in high school. Find the sum of this amount and 
th grade $450 the money already in your account from the eighth grade. 

an grade $360 d. How much money would you have in your account after the 


30 school days in each year X 50 cents a day = $90 a school year. 


Zillions 








second year? 

e. Repeat steps c and d for your junior and senior years. How 
much money would you have in your account by the time you 
graduated from high school? Compare this amount to that listed 
in the table. 


19. Critical Thinking Refer to Exercise 13. In a meeting, there were 
exactly 190 handshakes. How many people were at the meeting? 


Mixed Review Simplify each expression. (Lesson 1—4) 

207721 x= 10% 21. 5b + 3b 

225 D(X T 2Y) 23. 9a + 15(a + 3) 
Standardized 24. Short Response State the property shown by 4(ab) = (4a)b. 


Test Practice Fa (Lesson 1-3) 


BD D & 
25. Multiple Choice The top of a volleyball net is 7 feet 11 inches from 
the floor. The bottom of the net is 4 feet 8 inches from the floor. How 
wide is the volleyball net? (Lesson 1-3) 


A 3 feet 3 inches B 2.31 feet 
C 7 feet 1 inch D 6 feet 
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Investigation 


Det-te- Det 


Materials Logical Reasoning 


5 sheets of 
different-colored 


paper 








Mathematicians use logical reasoning to discover new ideas and solve 
problems. /nductive and deductive reasoning are two forms of reasoning. 
Let’s investigate them to find out how they differ. 


“= paper punch 


4 three-inch Investigate 


square slips of 1. Use the colored paper and the paper punch to make at least 25 dots 
of each color. You will use these dots to explore patterns. 


paper 
. a. Triangular numbers are represented by the number of dots needed 
= 4 two-inch to form different-sized triangles. Use your colored dots to form the 
squares of first four triangular numbers shown below. 
paper 
© 
O è 8 
e e o e es o 
e oe e ® 2 ə i 6 a a 


ist number =1 2nd number =3 3rdnumber=6 4th number = 10 


b. Draw the fifth triangular number. Do you see a pattern? Use the 
pattern to write the next five triangular numbers. 


c. In Step 1b, you used inductive reasoning, where a conclusion is 


made based on a pattern or past events. 

2. Deductive reasoning is the process of using facts, rules, definitions, 
or properties in a logical order. You use deductive reasoning to reach 
valid conclusions. 

called conditionals, are commonly used in 
deductive reasoning. Consider the following conditional. 
If | visit the island of Kauai, then | am in Hawaii. 
The portion of the sentence following if is called the hypothesis, and 


the part following then is called the conclusion. This conditional is true 
since Kauai is a Hawaiian island. 


a. Use the following information to reach a valid conclusion. 
Conditional: If | visit the island of Kauai, then | am in Hawaii. 
Given: | visit the island of Kauai. 





ee e 
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b. On a two-inch square, write the hypothesis “I visit the island of 


Kauai.” On a three-inch square, write the conclusion “I am in 
Hawaii.” Place the two-inch square inside the three-inch square. 


| am in Hawaii. | am in Hawaii. 
| visit the 


india . , | visit the 
eer ria i> island of 


Kauai. ; 
nia Kauai. 








dof Kauai c. Place your pencil on the given statement, “I visit the island of 
Kauai.” Since the pencil is also contained within the square with 
the conclusion, “I am in Hawaii,” the conclusion is valid. 


d. Repeat Step 2c, but exchange the hypothesis and 
conclusion. The new conditional is /f / am in 
Hawaii, then | visit the island of Kauai. You can 


> The islan 


| am in Hawaii. 


I visit the |X 


island of 





place your pencil in any region marked by the x<’s Kauai. x 
in the diagram. You may be in Hawaii, visiting X 

Maui, not the island of Kauai. You cannot reach the 
conclusion using the conditional and the given information. 





Extending the Investigation 





In this extension, you will continue to investigate inductive and deductive reasoning. 


1. The first four square numbers are 1, 4, 9, and 16. Use the colored dots to make the 
first five square numbers. Use inductive reasoning to list the first ten square numbers. 


2. The first four pentagonal numbers are 1, 5, 12, and 22. Use the colored dots to 
make the first five pentagonal numbers. Use inductive reasoning to list the first ten 
pentagonal numbers. 


3. For each problem, identify the hypothesis and conclusion. Then use squares as 
shown above to determine whether a valid conclusion can be made from the 
conditional and given information. 

a. Conditional: If the living organism is a grizzly bear, then it is a mammal. 


Given: The living organism is a grizzly bear. 
b. Conditional: If Aislyn is in the Sears Tower, then she is in Chicago. 
Given: Aislyn is in Chicago. 


4. Write a paragraph explaining the difference between inductive and deductive 
reasoning. Include an example of each type of reasoning. 


Presenting Your Investigation 

Here are some ideas to help you present your conclusions to the class. 

e Make a poster showing the triangular, square, and pentagonal numbers. 
e Include a description of the patterns you observed. 


inter NET investigation For more information on logical 
SAISSIEEE reasoning, visit: www.algconcepts.com 
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What You'll Leam 


You'll learn to collect 
and organize data 
using sampling and 


Sampling is a convenient way to gather data, or information, so that 
predictions can be made about a population. A sample is a small group 
that is used to represent a much larger population. Three important 
characteristics of a good sample are listed below. 


frequency tables. 


Why It’s Important 
Marketing 

Businesses use surveys 
to collect data in order 
to test new ideas. 

See Example 3. 


A good sample is: 

e representative of the larger population, 
e selected at random, and 

e jarge enough to provide accurate data. 


Sampling 


Criteria 





A survey can be biased and give false results if these criteria are not 
followed. Note that there is no given number to make the sample large 
enough. You must consider each survey individually to see if it is based 
on a good sample. 














One hundred people in Lafayette, Colorado, were asked to eat 
a bowl of oatmeal every day for a month to see whether eating 
a healthy breakfast daily could help reduce cholesterol. After 

30 days, 98 of those in the sample had lower cholesterol. Is this 
a good sample? Explain. 


Example 
Health Link 


Source: Quaker Oats 


If the people were randomly chosen, then this is a good sample. 
Also, the sample appears to be large enough to be representative 
of the population. For example, the results of two or three people 
would not have been enough to make any conclusions. 


Your Turn 


Determine whether each is a good sample. Explain. 


a. Two hundred students at a school basketball game are surveyed 
to find the students’ favorite sport. 


b. Every other person leaving a supermarket is asked to name their 
favorite soap. 


After the survey is complete, the gathered data is organized into 
different types of tables and charts. One way to organize data is by using 


a . In a frequency table, you use tally marks to record and 
display the frequency of events. 
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Example 
Science Link 


In an experiment, students “charged” 
balloons by rubbing them with wool. 
Then the students placed the balloons 
on a wall and counted the number of 
seconds they remained. The class results 
are shown in the chart at the right. Make 
a frequency table to organize the data. 


Static Electricity 
Time (s) 





Step 1 Make a table with three columns: 
Time (s), Tally, and Frequency. 


Add a title. 
Step 2 It is sometimes helpful to use Static Electricity 
intervals so there are fewer Time (s) Tally Frequency 


categories. In this case, we are 
using intervals of size 10. 


Step 3 Use tally marks to record the 
times in each interval. 





Step 4 Count the tally marks in each 
row and record this number 
in the Frequency column. 





Noon Temperature (°C) 


c. Make a frequency table to 32 30 18 29 20 14 


organize the data in the chart 21 32 36 15 19 10 
at the right. 16 22 25 30 26 21 





In Example 2, suppose the science teacher wanted to know how many 
balloons stayed on the wall no more than 44 seconds. To answer this question, 


use a cumulative frequency table in which the frequencies are accumulated 


for each item. 


Static Electricity 


KTI ELT 


Time (s) a Frequency 





From the cumulative frequency table, we see that 24 balloons stayed on 
the wall for 44 seconds or less. Or, 24 balloons stayed on the wall for no 
more than 44 seconds. 
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Once you have summarized data in a frequency table or ina 


cumulative frequency table, you can analyze the information and 
m make conclusions. 
\ 
ó A 





Q 


Example Owners of a restaurant are 


nge o! Tally  Frequen 
Marketing Link looking for a new location. People a equency 
They counted the number of 
people who passed by the 


proposed location one 
afternoon. The frequency table 
at the right shows the results 
of their sampling. 


A. Which two groups of 
people passed by the 
location most frequently? 


adults in their 30s and 40s 





5 S| 5 5 


x 


B. If the restaurant is an ice cream shop aimed at teens during their 
lunchtimes, is this a good location for the restaurant? Explain. 


Since very few teens pass by the location compared to adults, the 
owners should probably look for another location. 





Check for Understanding 





Communicating 1. Explain the difference between a Vocabulary 
Mathematics frequency table and a cumulative TE 
frequency table. data 
sample 
2. List some examples of how a survey population 
might be biased. frequency table 


tally marks 
cumulative frequency table 





Guided Practice Determine whether each is a good sample. 
Explain. (Example 1) 


3. Four people out of 500 are randomly chosen at a senior assembly and 
surveyed to find the percent of seniors who drive to school. 


4. Six hundred randomly chosen pea seeds are used to determine whether 
wrinkled seeds or round seeds are the more common type of seed. 
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Refer to the chart at the right. 
| Number of Soccer Goals 
9. Make a frequency table to organize Scored This Season 
the data. (Example 2) 


6. What number of goals was scored 
most frequently? (Example 3) 


7. How many times did the team score 
8 goals? (Example 3) 





8. How many more times did the soccer 
team score six goals than three goals? 
(Example 3) 


9. Technology When lines of cars get too long at some traffic lights, 
computers override the signals to turn the lights green and allow 
the cars to move. A cycle is the number of seconds it takes a light 
to change from red back to red. The frequency table below shows 
different traffic light cycles during one afternoon. (Examples 2 & 3) 


Cycle (s) | Tally Frequency 
SO | IHT IHT IHT JHT JHT JH II 
9O | JHT JHE HHT YH IHT IHT LHT JH III 


COO aE wi vi IA IHTT IT | 60 
110 | HH HIIHTI HI 
a. Which cycle occurrea the most? 
b. Make a cumulative frequency table of the data. 


c. If the standard cycle for a traffic light is 100 seconds, how many 
times during this period was the cycle less than the standard? 


Practice Determine whether each is a good sample. Describe what caused 

the bias in each poor sample. Explain. 

10. Thirty people standing in a movie line are asked to name their 
favorite actor. 








Homework Help 


See 
Tae 
10-15, 20, 21 


11. Police stop every fifth car at a sobriety checkpoint. 






12. Every other household in a neighborhood of 240 homes is surveyed 
to determine how many people in the area recycle. 


13. Every other household in a neighborhood of 20 homes is surveyed 
to determine the country’s favorite presidential candidate. 





See page 693. 


14. Every third student on a class roster is surveyed to determine the 
average number of hours students in the class spend on a computer. 


15. All people leaving a sporting goods store are asked to name their 
favorite golfer. 
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16. Refer to the chart at the right. 


a. Make a frequency table to organize 
the data. 


b. How many fewer sausage pizzas 
were ordered than cheese pizzas? 


c. Suppose x mushroom pizzas were 
also ordered. Write an expression 
representing the total number of Bi aiina a 
mushroom, vegetable, and pepperoni S = sausage, V = vegetable 
pizzas ordered. Write the expression 
in simplest form. 





17. Refer to the chart at the right. Quiz Scores 


a. Make a frequency table to organize (out of 10 points) 
the data. 


b. What was the most common score? 

c. Suppose each S represents the score 
and each F represents the frequency 
for that score. Explain why the formula 
below determines the class average 
A for this quiz. 

(S, -F,) + (S3: F) +... + (Sg: Fe) 

30 
d. Find the class average for the quiz. 





A= 


18. Refer to the chart at the right. 


a. Make a cumulative frequency table 
to organize the data. 


Number of Home Runs 
ina Game per Month 


b. In how many games were there at 
least three home runs? 


c. In how many games were there no 
more than four home runs? 





19. Why do you suppose a coffee and 
bagel shop would want to locate 
where a lot of people walk past 
the store between 7:00 A.M. and 
10:30 A.M.? 





Applications and 20. Health When you have a blood test taken for your health, why does 





Problem Solving the technician only take a few vials of your blood? Use the terms you 
ol Wo learned in this lesson to explain your answer. 
© LA 
‘6 j 21. Marketing A new cola drink is out on the market. Name three places 
where the cola company could set up taste tests to determine interest 
in the drink. 
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22. Entertainment The frequency Favorite Tyne of Movie 
table at the right shows students’ À eat a 
Movie Tally Frequency 


favorite types of movies in one 
class. 
a. Suppose you invite students Comedy | mim] 9 | 
in this class to a party. What Horror (mm | 4 | 
Drema [i | s 


type of movie would you 
show? Explain. 

b. In another class, three times more students favored drama, and 
two fewer favored comedy. Write an expression to find the total 
number of people in that class who favored drama and comedy. 
Then find the number. 







23. Critical Thinking Suppose someone takes a phone survey from a 
large random sample of people. Do you think that the wording of a 
question or the surveyor’s tone of voice can affect the responses and 


cause biased results? Explain. 


An adult bus ticket and a child’s bus ticket together cost $2.40. The 
adult fare is twice the child’s fare. What is the adult’s fare? Use any 


strategy to solve the problem. (Lesson 1-5) 


Mixed Review 24. 


25. Travel What distance can a car travel in 5 hours at a constant rate of 
55 miles per hour? Use a diagram or the formula d = rt to solve the 
problem. (Lesson 1- 5) 

26. Simplify the expression 16a + 21a + 30b — 7b. (Lesson 1-4) 

Test Practice / 27. Short Response Write a verbal expression for x + 9. 


Test Practice ) 
CAD CBD CE 


— 


(Lesson 1-1) 


28. Short Response Write an algebraic expression for 4 times n less 3. 
(Lesson 1-1) 


Simplify each expression. Identify the properties used in each step. 
(Lesson 1—3) 
1. 11+2a +6 2. 4- (8t) 


3. Health Your optimum exercise heart rate per minute is given Eve Col 
by the expression 0.7(220 — a), where a is your age. Use your ye Color 


age for a and find your optimum exercise heart rate. 
(Lesson 1—4) 

. Fitness Lorena runs for 30 minutes each day. Find the distance 
she runs if she averages 660 feet per minute. Use the formula 
d= rt. (Lesson 1-5) 

. Biology Make a frequency table to organize the data in the chart 3 y ae Fes 
at the right. Which eye color occurs the least? (Lesson 1-6) n Oa Ps 
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What You'll Leam 


You'll learn to 
construct and 
interpret line graphs, 
histograms, and 
stem-and-leaf plots. 


Why It’s Important 


Research 
Researchers collect 
data and use graphs 
to help them make 
predictions. 

See Exercises 4-6. 


LW 
& oO 


Travel Link 


Grand Canyon 
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Graphs are a good w 







all three items. 


The number of annual 
Grand Canyon is giv 
the right. Construct a 
data. Then use the graph to predict the 
number of annual visitors to the Grand 


Canyon in the year 2010. 


Step 1 


Step 2 


Step 3 
the points. 


You can see from the 
graph that the 
general trend is that 
the number of 
visitors to the Grand 
Canyon increases 
steadily every ten 
years. A good 
prediction for the 
year 2010 might be 
about 6 or 6.5 
million people. 


Language of Algebra 


ay to dis 


en in 


Plot the points. 


Number 
of 
People 
(millions) 


play and 


visitors to the 
the table at 
line graph of the 


Draw a horizontal axis and a 
vertical axis and label them as 
shown below. Include a title. 


Draw a line by connecting 


7 


= >) 


5 


4 


jw 


RO 


— 


analyze data. The graph at the right is a 
It shows trends or changes over m 

time. There are no holes in the graph and 
every point on the graph has meaning. 1.4 
To construct a line graph, include the 1.3 
following items. iiinn 
1. a title (billions) 1.2 
2. a label on each axis describing 1.1 

the variable that it represents +“ 
3. equal intervals on each axis 

° . 0 s 

Note that the graph at the right contains 89 Vait 


marp 


yearly Attendance 
at Movie Theaters 


S 


























a. The table at the right shows the 
approximate U.S. consumption 
of bottled water per person. 
Construct a line graph of the 
data. Then use it to predict the 
amount of bottled water each 
person will drink in the year 
2005. 


Year Bottled Water (gallons) 





Source: International Bottled Water 
Association 






Another type of graph that is used to display data is a histogram. A 
histogram uses data from a frequency table and displays it over equal 
intervals. To make a histogram, include the same three items as the line 
graph: title, axes labels, and equal intervals. In a histogram, all bars 
should be the same width with no space between them. 


oo <A 
The frequency table is from Static Electricity 
Physical Science Link Example 2 in Lesson 1-6. It 


shows the various tirae intervals Time C Tally Frequency 
that “charged” balloons remained 
stuck to the wall. Construct a 
histogram of the data. 





Step 1 Draw a horizontal axis and a vertical axis and label them as 
shown below. Include the title. 


Step 2 Label equal intervals Static Electricity 
given in the frequency : 
table on the horizontal 
axis. Label equal 
intervals of 1 on 
the vertical axis. Frequency 


Step 3 For each time 
interval, draw a 
bar whose height 
is given by the 
frequency. 15-24 25-34 35-44 45-54 

Time (s) 





The histogram gives a better visual display of the data than the 
frequency table. In Lesson 1-6, we used cumulative frequency tables 
to organize data. Likewise, we can construct 
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ET $) The ages of people who participated Survey 
in a recent survey are shown in 
Age Tally 


the table at the right. Construct a 
cumulative frequency histogram 14-10 [uri | 8 | 
to display the data. 11-20 | mmm | 9 
ofm | s 
a 





Frequency 








First, make a cumulative frequency 
table. Then construct a histogram 
using the cumulative frequencies 
for the bar heights. Remember to 
label the axes and include the title. 


at 





Survey Participants 


Survey 


RTT EL 
Frequency 


aio | s | 8 
| 441-20 | 9 | 17 
aso) e | 2 








Age Frequency 





Cumulative 
Frequency 







4-10 1-20 1-30 1-40 1-50 
Age 





Your Turn 





b. Construct a cumulative frequency histogram of the data in 
Example 2. 


Another way to display data is a stem-and-leaf plot. 





Stem | Leaf The leaves are 





The greatest — 


common place 1/16 formed by the 
value for each D549 9 next greatest 
data item is used 3 place value. 
to form the stem. 40° 595° 2/3=23 
In this case, the tens A key is always 
digits are the stems. The included. This 
ones digits are the leaves. shows how the 
Write the leaves in order digits are related. 


from least to greatest. 


In the stem-and-leaf plot at the right, the data 
are represented by three-digit numbers. In this 
case, use the digits in the first two place values 
to form the stems. For example, the values for 
102, 108, 114, 115, 125, 127, 131, and 139 are 
shown in the stem-and-leaf plot at the right. 
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Example 
School Link 
















The table shows the class results on a 
50-question test. Make a stem-and-leaf 


plot of the grades. 29 37 48 40 17 34 
28 43 37 35 49 29 


13 29 42 45 37 46 


Class Scores 





The tens digits are the stems, so the 
stems are 1, 2,3, and 4. The ones digits 
are the leaves. 





Now arrange the leaves in numerical 
order to make the results easier to 
observe and analyze. 





What were the highest and lowest scores? 
49 and 13 


Which score occurred most frequently? 
29 and 37, three times each 


How many students received a score of 35 or better? 
11 students 


c. Make a stem-and-leaf plot of the quiz grades below. 
04, 59, 60, 42, 41, 75, 50, 68, 62, 54, 70, 50 


Check for Understanding 





Communicating 
Mathematics 


1. Explain the differences between the Vocabulary 
use of line graphs and histograms. line graph 
l histogram 
2. Identify each essential part of a cumulative frequency histograms 


correctly drawn line graph or stem-and-leaf plot 
histogram. 


g? 





Marcia says that a histogram works as well as a line graph to 
show trends over time. Manuel says that a histogram shows 
intervals, not trends. Who is correct? Explain. 
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| À 
Guided Practice The table at the right shows the percent f 

of homes in California with internet Year Percent of Homes 
access. (Example 1) On-Line 


Source: Pacitic Telesis 


* nin 
estimated 













4. Make a line graph of the data. 






| 5. Between which two years was the 
growth of on-line access the greatest? 





6. Predict the percent of homes with 
on-line access in the year 2001. 


Refer to the histogram at the right. Leaf Lengths in a 
7. Determine the length of most Maple Tree Population _ 
maple leaves. (Example 2) 80 | 

8. How many leaves were Number © 

sampled? (Example 2) of 40 

9. Construct a cumulative AES ij 





frequency histogram of the 0 
data. (Example 3) SS 2 HAU oe 
. 10-11 14-15 18-19 
10. How many of the leaves were no Length (cm) 


more than 15 centimeters long? 
l yamrie 3) 


~~ 
oooh 






, . Weather The stem-and-leaf Daily High Temperatures (°F) 

| inter NET plot at the right shows the Stem | Leaf 
| g CONNECTION | daily high temperatures in 

Data Update For the McComb, Mississippi, in March. 
, latest information on (Example 4) Source: The Weather 99 

weather forecasts, visit: Underground 33344888 

al ts. 
iiai — a. What was the highest ; ; oe OE Be 
> temperature? I dhait 





b. On how many days was the 
high temperature in the 70s? 


c. What temperature occurred most frequently? 


| 


Percent of Working 


Practice The percent of unemployment among car Teens Unemployed 
workers ages 16 to 19 is shown at the 
right. 


Homework Help 


12. Make a line graph of the data. 


13. When was unemployment at its 





highest? 
14. Describe the general trend in 
Extra Practice unemployment among teens 
See page 694. ages 16 to 19. Source: U.S. Labor Dept. 
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In a survey, men and women were 
asked how long they were willing to 
stay on hold when calling a customer GÆL AE Bo oat 
service representative about a (min) Men Women 
product they purchased. The results 
are shown in the table at the right. 


15. Make a histogram showing the 
men’s responses. 
16. Make a histogram showing the 


women S responses. Source: Bruskin/Goldring for Inference 
17. How do your histograms compare? 


18. Who do you think would hang up the phone sooner, men or women? 


How Long on Hold? 





The stem-and-leaf plot at the right Stem | Leaf 
gives the number of catches of the 





01267 
NFL’s leading pass receiver for the 711112333578 
first 39 seasons. g125889 
19. What was the greatest number of YP URI 22235 
catches during a season? 10; 0001468 8 
20. How many seasons are Il | 2 
23 pj=15 


represented? 12 
21. What number of catches occurred 

most frequently? 
22. How many leading pass receivers have at least 90 catches? 


23. Geiiee! Tiumaing Back-to-back stem-and-leaf plots are used to compare 
two sets of data. The back-to-back stem-and-leaf plot below compares 
the performance of two algebra classes on their first test. Which class do 
you believe did better on the test? Why do you think so? 


First Period | Stem | Second Period 





Determine whether each is a good sample. (Lesson 1-6) 


24. A survey is taken in Alaska to determine how much money an average 
family in the United States spends on heating their home. 


25. In a survey, every third name in the phone book is called and the 
person answering is interviewed. 


26. Write a formula for the perimeter P of a square with side s in simplest 
form. (Lesson 1-5) 


Standardized 27. Short Response Write 5x + 3(x — y) in simplest form. (Lesson 1-4) 
peared ee ‘i 28. Multiple Choice Evaluate 12-6 +3-2-8. (Lesson 1-2) 
A 142 B -144 C 70 D 120 
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CHAPTER. 


Understanding and Using the Vocabulary 


After completing this chapter, you should be able to define 
each term, property, or phrase and give an example of each. 


Algebra 

algebraic expression (p. 4) 
coefficient (p. 20) 

equation (p. 5) 

equivalent expressions (p. 20) 
evaluating (p. 10) 

factors (p. 4) 

formula (p. 24) 

like terms (p. 20) 
numerical expression (p. 4) 
order of operations (p. 8) 
product (p. 4) 

quotient (p. 4) 

simplest form (p. 20) 


simplify (p. 15) 

term (p. 20) 

variable (p. 4) 

whole numbers (p. 16) 


Statistics 
cumulative frequency 
histogram (p. 39) 
cumulative frequency 

table (p. 33) 
data (p. 32) 
frequency table (p. 32) 
histogram (p. 39) 
line graph (p. 38) 


“ Study Guide and Assessment 





inter NET 
Review Activities 


For more review activities, visit: 
www.algconcepts.com 


population (p. 32) 
sample (p. 32) 

sampling (p. 32) 
stem-and-leaf plot (p. 40) 
tally marks (p. 32) 


Logic 

conclusion (p. 30) 
conditional (p. 30) 
counterexample (p. 16) 
deductive reasoning (p. 30) 
hypothesis (p. 30) 

if-then statement (p. 30) 
inductive reasoning (p. 30) 


Choose the correct term to complete each sentence. 


ak 


. A (coefficient, term) is a number, a variable, or a product or quotient of numbers and variables. 
. The result of two numbers multiplied together is the (factor, product ). 

. A(n) (numerical expression, algebraic expression ) contains variables. 

. According to the (order of operations , like terms), you do multiplication before addition. 

A (counterexample, hypothesis) shows that a statement is not always true. 

Some examples of (like terms, whole numbers) are 2x, 10x, and —6x. 

A (sample, variable) is a group used to represent a much larger population. 

. Any sentence that contains an equals sign is a(n) (equation , formula). 

. Using (sampling, frequency tables ) is a way to organize data. 

A (histogram, stem-and-leaf plot ) makes it easier to identify specific data items. 


Skills and Concepts 


Write an algebraic expression. 
11. the product of 5 and n 
12. the sum of 2 and three times x 


©OMNOAA AWD 


=h 
> 








Objectives and Examples 


e Lesson 1-1 Translate words into algebraic 
expressions and equations. 


Write an algebraic expression for the verbal 
expression 7 decreased by the quantity x divided 
by 2. 13. Six less than two times y equals 14. 


7 -= (x +2) or 7 — s 14. The quotient of 20 and x is 4. 
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Write an equation for each sentence. 
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Objectives and Examples 





e Lesson 1-2 Use the order of operations to 
evaluate expressions. 


2°-7+2:-3=14+6 
= 20 


e Lesson 1-3 Use the commutative and 
associative properties to simplify expressions. 


Name the property shown by 
3+x+2=3 +2 + x. Then simplify. 


Commutative (+) 
Substitution 


oe au ee tatz 
= +x 


e Lesson 1-4 Use the Distributive Property to 
evaluate expressions. 


5b + 3(b + 2) =5b+3-b+3-2 
=5b+3b+6 
=(5+3)b+6 
= 8b + 6 


e Lesson 1-5 Use the four-step plan to solve 
problems. 


What do you know? What are you 
trying to find? 


Explore 


Plan How will you go about solving 
this? What problem-solving 


strategy could you use? 


Solve Carry out your plan. Does it work? 
Do you need another plan? If 
necessary, choose a variable for an 


unknown and write an expression. 


Examine Check your answer. Does it make 
sense? Is it reasonably close to your 


estimate? 


Find the value of each expression. 

15. 3+62=2 16. 12+4+15°3 

if. 29-39 - 4 18. 4(11+ 7)-9-8 

19. Find the value of 3ac — b if a =6,b = 9, 
and c = 1. 


Name the property shown by each 
statement. Then simplify. 

20. 6+(7+b)=(6+7)+bD 

21. 2-c-10=2-10-c 
22.9-(5-f)=(9-5)-f 

23. x(5+ 4) = (5 + 4)x 

24. 3+a+8=3+8+a 

25. (g+1)+2=¢+(1+ 2) 


Simplify each expression. 


26. 4(8 + y) er: Fo 7 
28. 10x +x 29. h(2 + a) 
30. 5z+2z7—6 31. 10 + 3(4 — d) 


Use the four-step plan to solve each 
problem. 


32. Finance Mr. Rockwell deposited $1000 
in an account that pays 2% interest. How 
much money would he have in the account 
after ten years? 


33. School Jamal is typing a three-page 
report with approximately 400 words per 
page for school. He thought he could 


finish typing the report in 2 hours. After 

15 hours, he had finished 2 pages. 

a. How many words are in his paper? 

b. About how many words had Jamal 
typed in 15 hours? 
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Objectives and Examples 


e Lesson 1-6 Collect and organize data using 
sampling and frequency tables. 


Make a frequency table for the data 
{1, 4, 3, 4, 0, ve 2 hs QO, 2, 0, 2, 0, 4, 0, 0, 4, k; 2}. 


Number Tally Frequency 





e Lesson 1-7 Construct and interpret line 
graphs, histograms, and stem-and-leaf plots. 


Construct a histogram for the data {10, 10, 10, 
10, 11, 11, 12, 13, 14, 14, 14, 15, 15}. 


Frequency 


oN Ww hao 





10-11 12-13 14-15 
Interval 





46. Geometry Write an equation to represent 
the perimeter P of the figure below. Then 
solve for P if x = 9 andy = 5. (Lesson 1-5) 


yom 
xcm xem 


x cm xcm 


xcm xcm 
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Use the frequency table at the left to answer 

each question. 

34. How many numbers are in the sample? 

35. Which number occurs most frequently? 

36. How many times does the number 2 occur? 

37. Make a cumulative frequency table from 
the data. 

38. How many times does a number less than 
2 occur? 

39. How many times does a number greater 
than or equal to 2 occur? 


Use the histogram at the left to answer 

each question. 

40. How large is each interval? 

41. Which interval has the most data? 

42. How many numbers have a value greater 
than 11? 

43. Make a cumulative histogram from the 
data. 

44. How many numbers are in the sample? 


45. How many numbers have a value less 
than 14? 


Applications and Problem Solving 


47. Testing The stem-and-leaf plot below 
shows the scores from a driver’s test. 
(Lesson 1-7) 

a. What were the 
highest and 
lowest scores? 

b. Which score 
occurred most 
frequently? 


Stem | Leaf 











10 
c. How many people 
received a score of 


76 or better? 


CHAPTER 
TOS = Test 





1. Explain why we use the order of operations in mathematics. 


2. List three like terms with the variable k. 


Write an algebraic expression for each verbal expression. | 


3. x increased by 12 4. the quotient of 5 and y 5. 1 less than 8 times p 


Use the order of operations to find the value of each expression. 


Ge ta 4" fh. 12 F673 >4 a et 2) 7 


Evaluate each expression if h = 8, j = 3, and k = 2. | 


9. k(4 + j) + 6 10. | 





Name the property shown by each statement. 
11. If 11 = 7 + x, then7 + x = 11. 12. 28-1 = 28 


13. (7° 9)-3=r-(9+3) 14. 10+b=b+10 
15. 6(m + 2) =6:m+6-2 


ss 


Simplify each expression. | 


16. n + 5n 17. 6x — 4x + 9y — 4y 18. 4(2s + 8t — 1) 


19. Sports Danny stayed late after every basketball practice to shoot 
5 free throws. The chart shows how many free throws he made out took ae 
of 5 for each night of practice. 


a. Make a frequency table to organize the data. (out of 5) 


b. If Danny has basketball practice 5 days a week, how many weeks 
did he stay late, shooting free throws? 


c. What number of free throws did he make most often? 
d. How many times did he not make any free throws? 
e. How many times did he make all 5 free throws? 





20. Communication The line graph shows Sales of Prepaid Calling Cards 
the growth in sales of prepaid calling 
cards. 


a. Between which two years was 
growth in sales the greatest? 
b. Predict the number of sales for the i 
year 2002. '92 '93'94'95 96 '97'98'99 00 '01 
Year (estimated) 


Source: Atlantic ACM 
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Number Concept Problems 


Standardized tests include many questions written with realistic 
settings. Read each question carefully. Be sure you understand the 


situation and what the question asks. 


A calculator can help, but you can often find the answer faster with a 
pencil and your own math skills. Since standardized tests are timed, 
you will want to find the correct answers as quickly as possible. 








The 
( Princeton 
Review 





Translate words into 
arithmetic symbols. 


State Test Example SAT Example 


Mrs. Lopez estimates that 2 of the families 
in her neighborhood will participate in the 
annual garage sale. If there are 225 families 
in her neighborhood, how many families 
does she expect to participate? 

A 75 B 150 

C 175 D 220 


Hint Estimate the answer before making 
any calculations. 


Solution First estimate. Since Z is greater 
than +, more than one half of the 225 families 


will participate. One half of 225 is about 112. 
So, choice A is not possible. 


The word of (4 of the families) tells you to use 
multiplication. 


2 ane _ 2(225) 
the — 
75 


= — Simplify. 


] 
= 2(75) or 150 Multiply. 


Multiply. 


If you use your calculator, multiply 2 by 225, 
and then divide the answer by 3. 


Two-thirds of the 225 families is 150 families. 
So, the answer is B. 
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Jan drove 144 miles between 10:00 A.M. and 
12:40 p.m. What was her average speed in 
miles per hour? 


Hint Pay attention to the units of measure. 


Solution From 10:00 A.M. to 12:40 P.M. is 
2 hours and 40 minutes. You need time in 
hours. Convert minutes to hours. 


2 hours 40 minutes = 255 hours or 25 hours 


iit i i Divide the miles by time. 
oe 3 Rename 22 as È. 
3 6S 
= 144. 3 Multiply by the reciprocal of 5 
18 3 
= g Divide by the GCF, 8. 
1 


= 18(3) or 54 Multiply. 
The answer is 54 miles per hour. Record it on 
the grid. 
e Start with the left column. 
e Write the answer in the 


boxes at the top. Write one 
digit in each column. 


e Mark the corresponding 
oval in each column. 


e Never grid a mixed 
number; change it to a 
fraction or a decimal. 





Chapter 1 Preparing for Standardized Tests 





After you work each problem, record your 
answer on the answer sheet provided or on 
a sheet of paper. 


Multiple Choice 


1. Grant purchased a shirt for $29.95 and 
2 pairs of socks for $2.95 a pair. The sales 
tax on these purchases was $2.42. What 
was the total amount Grant spent? 
A $35.32 B $35.85 
C $38.27 D $39.37 


2. Ariel adds 5 cup of flour to a bowl that 


already has 35 cups of flour. How many 

total cups of flour will be in the bowl? 
41 1 

A Ta B 47 C4 D 37 


3. The number 1134 is divisible by all of the 
following except— 
A 3. B 6. G 9. Oi. EH 


4. Dr. Hewson has 758 milliliters of a solution 
to use for a class lab experiment. She divides 
the solution evenly among 32 students. If 
22 milliliters are left after the experiment, 
how much of the solution did she give 
each student? 

A 23.0 mL B 24.2 mL 


C 33.0 mL D 35.9 mL 


5. For shipping and handling, a company 
charges $2.75 in addition to $1.25 for each 
$10 ordered. Which equation represents the 
cost c for shipping an order worth $50? 


A =A = 2.75 + 1.25 
Bc+275= 1.25 + 2 
Gr 


50 
2.75 LG. 
Dc= 2 (2.75) +1.25 


A 
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6. Baseballs are packed one dozen per box. 


There are 208 baseballs to be packed. How 
many more baseballs will be needed to fill 
the last, partially filled box? 


A 0 B 4 C 8 D 12 E 18 


. Franco is making a casserole. The recipe uses 


8 cups of macaroni and serves 12 people. 
How many cups of macaroni does the 
recipe use per person? 


A 
C 


No] wir 


Ww | 


. Use the commutative and associative 


properties to compute the product. 
E 22" 19°39" 0 

A 1500 B 12,000 

C 15,000 D 120,000 


Grid In 


9. The daily newspaper always follows a 


particular format. Each even-numbered page 
contains 6 articles, and each odd-numbered 
page contains 7 articles. If today’s paper has 
36 pages, how many articles does it contain? 


Extended Response 


10. The average annual snowfall in Denver, 


Colorado, is 59.8 inches. How many feet of 
snow can Denver residents expect in the 
next 4 years? 


Part A List the operations you use to solve 
this problem. Calculate the answer to the 
nearest hundredth of a toot. Show your 
work. 


Part B Round your answer to the 
nearest foot. 
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Integers 


Label the tabs as shown. 


Reading and Writing As you read and study the 
chapter, use each page to write notes and 
examples under each tab. 


: 
Chicaga 
© Huron y 
S Š 
=- ~ Ontario ©% 
Ohio 1 
"na i) 
j arand " TAL 
| „m; * ef rs lt lilinois 
| 
MudDard 
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Project 


Sears Tower, the Magnificent Mile, Lake Shore Drive, Wrigley Field— 
you're in Chicago to see the sights! Suppose you are at the intersection 
of Illinois Street and Wells Street. You need to meet your group at the 
intersection of Ohio Street and Dearborn Street. How many ways can 
you walk there if you can only cross at intersections and can’t backtrack? 


Working on the Project 


Work with a partner and choose a strategy. Develop _ook for a patterr 
a plan. Here are some suggestions to help you get En 
started. aa 


a a tapie 


¢ Which intersections could you walk to from 
Illinois and Wells if you can’t backtrack? 


èe Draw the map on grid paper and label the Jse an equation 


‘ } à 
K DaCKWalC 


intersections with letters or numbers. Make a graph 


e Draw the different routes you can take on the 
grid paper. 


sueSS and cneck 


Technology Tools 
è Using word processing software to write an explanation of your solution. 
e Use drawing software to draw your routes. 


inteyNET Research For more information about Chicago, visit: 
SAIS www.algconcepts.com 





Presenting the Project 


Make a poster showing all of the routes. Include an explanation of your 
strategy for solving this problem. Make sure your explanation includes the 
following: 


e a discussion of the number of possible routes if you have to meet your 
group one block past Ohio and Dearborn at Ontario and Dearborn, and 


e a conjecture about the number of routes between any two intersections on 
the map. 


d Ny in, AT 


| hope 2 PoblemSohing ii | tt 0 
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at Nl Le There are many ways to represent numbers. One way to represent 
What You'll Leam Ka wait naa T | 'S 
numbers is with a number line. The number line also shows the order of 









You'll learn to graph ) — . 
integers on a number numbers; 2 is to the left of 3, so 2 is smaller than three. 
line and to compare 
and order integers. 
5 
ae iiai This number line represents 
i Weather -i A the set of whole numbers. 
use integers to ay ny ay aay ar aa 4-9 > 
determine wind chill. Pan ee a eis 
See Exercise 49. A number line is drawn The arrowhead 
by choosing a starting indicates that the line 
position on a line and and the set of numbers 
marking off equal distances continue indefinitely. 
from that point. 
A negative number is a number less than zero. To include negative | 
numbers on a number line, extend the line to the left of zero and mark off l 
| equal distances. Negative whole numbers are members of the set of 
| inftagers. So, integers can also be represented on a number line. 
| 
| | : i Words: Integers are the negative numbers —1, —2, —3, 
f~ Reading g g 
\ Algebra —4,... and whole numbers 0, 1, 2, 3, 4,.... 
y || Read -3 as negatives. [AMM Symbols: {...,—4, -3, -2, -1,0,1,2,3,4,..J 
: (iem bear: | oes ; Model: negative positive 
| | Positive integers y i y 
| | are a L A the 
il + sign. So, +4 and 4 Be pet ae Pe 
: are the oe 4 -3 -2 -1 0 +1 +2 +3 +4 
| Zero is neither negative nor positive. 
Sets of numbers can also be 
represented by Venn diagrams. 


whole numbers 0,1,2,3,... 


integers vee = a Pat F 
By EA S 





| 
| 
naturalnumbers 1,2,3,4,... 
| 
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The Venn diagram shows that every natural number is also a whole 
number. Natural numbers are a subset of whole numbers. Similarly, whole 
numbers are a subset of integers. 


To graph a set of integers, locate the points named by those numbers 
on a number line and place a dot on the number line. The number that 
corresponds to a point is called the coordinate of that point. 


Examples Name the coordinates of A, B, and C. 





A eG È B F 


-5 -4 3 2 1 0 1 28 4 5 


The coordinate of A is —4, B is 2, and C is —1. 


‘9 Graph points X, Y, and Z on a number line if X has coordinate 4, 
Y has coordinate 0, and Z has coordinate —3. 


Find each number on a number line. Place a dot on the mark above 
the number. Then write the letter above the dot. 


Your Turn 





a. Name the coordinates of D, E, and F. 


b. Graph points M, N, and P on a number line if M has 
coordinate —3, N has coordinate —4, and P has coordinate 1. 


The numbers on a number line increase as you move to the right and 
decrease as you move to the left. When graphing two integers on a 
number line, the number to the right is always greater. 


Words: 3 is greater than —2. Words: —2 is less than 3. 
Symbols: 3 > -2 Symbols: —2<3 
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Examples Replace each with < or > to make a true sentence. 


-5 -4 -3 2-101 2 3 4 9 





Integers are used to compare numbers in many everyday applications. 


The table shows the average high 


temperatures for January in selected City Temperature 
cities. Order the temperatures from 
least to greatest. Boston, MA 
Chicago, IL 
| Graph each integer on a number line. Detroit, MI 
Use the first letter of each city name to Juneau, AK 
label the points. New York, NY 


St. Louis, MO 





> Cc Dp B J N 
-5 -4 -3 -2 1 0 1 2 3 4 5 
Write the integers as they appear on the number line from left to right. 


—3°, —2°, -1°, 2°, 3°, 4° are in order from least to greatest. 





Looking at the graphs of 4 and —4 on a number line, you can see that 
= are the same number of units from 0. We say that they have the same 


Words: The absolute value of a number is the distance it is from 
0 on the number line. 


AmA Model: | 4 units | 4 units 
-~§ ~4 -8 -2 -1 OQ) 12 sees 


Numbers: |—4| = 4, |4| =4 
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Evaluate each expression. 
|-3| 


1-3] =3 The graph of —3 is 3 units away from 0. 
|-5| - |2| 
= 3 The absolute value of 2 is 2. 


Your Turn 


g. =| ae bg | h. 
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< 1 - ar 16 _ 
E OSS Seed 
r 
7 6 ee Fe ae, 
PA aig h g 
> PSAE Ae Ta 
. pire r ap ae a 
R i ’ Cy A `. one Has x 
ae = inte hse n . Ae TT e EL 


Communicating 
Mathematics 


Guided Practice 


1. Describe a situation in the real world where 
negative integers are used. 


2. Draw a number line from —6 to 6. Graph two 
points whose coordinates have the same 
absolute value. 


2: ous Tiffany says that 0 is a negative 
THAT number. Ramon says that 0 is a 


positive number. Who is correct? Explain. 





—5| — |2| =5— 2 The absolute value of —5 is 5. 
|-5| — |2| f 


|15| — |—4| 


Vocabulary 











number line 
negative number 
integer 
Venn diagram 
natural number 
graph 
coordinate 
: absolute value 


© HACR EUE Write an integer for each situation. 


Sample: 10 feet below sea level Solution: —10 
4. 4 degrees above zero 5. a loss,of 6 pounds 
6. 3 inches less rain than normal 7. a salary increase of $150 


- 3 + ho 


Name the coordinates of each point. (Example 1) 


A B 
Bond Gea? 4 10 “4. 2 a 4 
8. A-3 9. B+] 


5 


Graph each set of numbers on a number line. (Example 2) 


TOs) 11. {5,0, —4} 
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Replace each © with < or > to make a true sentence. 
(Examples 3 & 4) 


12. “60 -5 13. -46 2 14. 98 -7 
Evaluate each expression. (Examples 6 & 7) 
15. |-8| + | -2| 16. |-7| - l4] 


17. Meteorology The table gives the record low temperatures for 
each month at the Grand Canyon Airport in Arizona. Order the 
temperatures from least to greatest. (Example 5) 


Month M A M 





S olele ali 


Source: The Weather Almanac 






















Exercises ee —_—eoeereeeoee 
Practice Name the coordinate of each point. 
G A C F D E 
<—$—$——_4_+-_¢_+-_ 4} + > 
dicho, 5-4 3-2-1012 3 4 5 
r 
aeaa) (18,)C 19. D 20. E 
ieee || 
-a PE i 22. G 23. H 
E SE ee 
Lo e E EEANN 
raph each set of numbers on a number line. 
Extra Practice 24. {2,3,5} 5: (1, -3,4) 26. {—2, 4, 0} 
OF) (8; -a 28. -2 <1, 0. 1 99, -ta “pedi 


Replace each © with < or > to make a true sentence. 


30. 4@ —4 31. 00 -—2 32. —2@-1 
33. 20 -3 34. -10 6 1 35. —15 @ —10 


36. -5 | -5| 37. |4| © —4 i: e |-3| 


Evaluate each expression. 


kag] 40. |10| 41. |-5| — |3| 
a2 Tala el 43. |14| — |-5| 44. {—13| + [18] 
45. Is 15 | = a sometimes, always or never true? Explain. 


46. Order —3, —4, 0, 1, —5, and 3 from least to greatest. 
Order —25, 78, —36, 14, and —14 from greatest to least. 


56 Chapter 2 Integers 


Applications and 48. Population In 1990, the population of North Carolina was 2 million 


Problem Solving greater than the average of all 50 state populations. The population of 
ol Wo, Nevada was 4 million less than the average state population. Write an 
G integer for each situation. 


49. Meteorology Windchill factor is an estimate of the cooling effect the 
wind has on a person in cold weather. 


Windchill Factor (°F) 


y 0 | -10 |-2 


Ge o a n o oaa 
D = oi e a 
B e e ea 

A 


Source: BMFA, 1999 














a. Find the windchill factor when the actual temperature is 0° with 
a wind speed of 15 mph. 

b. What is the windchill factor when the actual temperature is —20° 
with a wind speed of 5 mph? 

c. Which is less: the windchill factor in part a or part b? 


50. Critical Thinking Determine whether each statement is true or false. 
If false, give a counterexample. 


a. Every integer is a whole number. 
b. Every whole number is an integer. 


Mixed Review History Refer to the table for Exercises 51-53. 





Heights of United States Presidents 


AAIE 63-65 | 66-68 | 69-71 | 72-74 | 75-77 
i Ee ee 


51. Make a histogram of the data. (Lesson 1-7) 


52. Make a cumulative frequency table for the data. (Lesson 1-6) 






53. How many presidents were at least six feet tall? (Lesson 1-6) 


Simplify each expression. (Lesson 1—4) 


54. Sx + 6x 99. 9a — 3a OG, e= r + 7 

57. 3m + 2n + 4m mo. oF Pls tar Fs 09. 5x + 12y — y + 2x 
Standardized 60. Multiple Choice You have two more sisters than brothers. If you 
Test Practice / have s sisters, which equation could be used to find b, the number of 
D wD D brothers you have? (Lesson 1-1) 


As=b-2 Bs-2=b C b=s+2 D b=2s 
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What You’ll Learn In mathematics, you locate a point on a coordinate system that is similar 


to a grid. The coordinate system is formed by the intersection of two 
number lines that meet at right angles at their zero points. 


You'll learn to graph 
points on a coordinate 
plane. 


Why I's Important 
Meteorology 


Weather forecasters at The point at which are] | AY! | 


the National Hurricane PS [ABBR 
Center use a the number lines TT Tr-TT_1_{_{__ The vertical number 
intersect is called oa ~~ line is called the 


coordinate system | 


to track hurricanes. the origin. seZen = T] y-axis. 

See Exercise 36. HALAAS i | | i 
—§-4-3-2-10 4 5x 
emir TN | 
The plane that Peery tt | ON 

contains the x- and LEE ret tt tt N The horizontal 

the y-axis is called —| | | | T | | | | | numberline is 

: inate plan ihe fey | called the x-axis. 





| 

| 

| The directions east and north tell you how to locate a point on a map. In 

| mathematics, an ordered pair of numbers is used to locate any point ona 
coordinate plane. 


The first number in an ordered pair is called the x-coordinate. It 
| corresponds to a number on the x-axis. The second number is called the 


| y-coordinate. It corresponds to a number on the y-axis. 


| (1, 5) 
x-coordinate___T t___y-coordinate 





Notice that (1, 5) and (5, 1) are not the same points on the coordinate system. 
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Pon bh oy 


Examples Write the ordered pair that names each point. 


























A 





e Start at the origin. Move left on the x-axis to find the 
x-coordinate of point A. The x-coordinate is —2. 


e Move up along the grid lines to find the y-coordinate. 
The y-coordinate is 4. 


The ordered pair for point A is (—2, 4). 
2 B 


The x-coordinate is 4, and the y-coordinate is —1. 
The ordered pair for point B is (4, —1). 


x9 C 


Point C is the origin. The ordered pair for the origin is (0, 0). 


Your Turn 


a. D i: c. F d. G 


A point can be named by both a letter and its ordered pair. For 
example, P(2, 3) means point P has an x-coordinate of 2 and a 
y-coordinate of 3. To graph an ordered pair on a coordinate plane, 
draw a dot at the point that corresponds to the ordered pair. This 
is called plotting the point. 


Graph P(2, 3) on a coordinate plane. 





e Start at the origin, O. 











You can assume that e The x-coordinate is 2. So, move 2 units to 

each unit on the axes the right. 

represents 1 unit. e The y-coordinate is 3. Move 3 units up and 
draw a dot. 











e Label the dot with the letter P. 
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D 














Ww 
J. Oy 


Example 
Biology Link 


The data are graphed 
in the first quadrant 
because both values 
are positive. 
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Graph Q(-—3, 0) on a coordinate plane. 


e Start at the origin, O. 

| e The x-coordinate is —3. So, move 

| 3 units to the left. 

| œ The y-coordinate is 0. So the dot is 
| placed on the axis. 





Graph each point on a coordinate plane. 


e. R(2, —4) f. S(—1, 4) g. 









The x-axis and the y-axis separate the 
coordinate plane into four regions, called 


quadrants. The quadrants are numbered as 


shown at the right. Note that the axes are not 


Quadrant | 


(+, +) 


Quadrant Il 










X 


located in any of the quadrants. ja j re y 
Name the quadrant in which each point is located. 
A(5, —4) 
The x-coordinate is positive, and the y coordinate is negative. 


So, point A is located in Quadrant IV. 


B(2, 0) 
Point B lies on the x-axis. It is not located in a quadrant. 





You can use ordered pairs to show how data are related. 


Dolphins can swim at 30 mph over long distances. Let x represent 
the number of hours. Then, 30x represents the total distance 
traveled. Evaluate the expression to find the distances traveled 

in 1, 2, and 3 hours. Then graph the 
ordered pairs (time, distance). 





Time Distance Distance 
(hours) (miles) (mi) 
X 30x 
z! 30 
2 60 
3 90 
O 1234 
Time (h) 


Graphing 


Calculator Tutorial 
See pp. 724-727. 





You can plot points on a graphing calculator. 


Step 1 Press | ZOOM | 8 [ENTER 


to display a coordinate grid. 


Step 2 Press [DRAW] >] 
ENTER}. Use the arrow keys 


to move the cursor to each 
desired location. Press 


ENTER} to plot the point. 
















Try These 


1. Choose four ordered pairs such that the sum of their x- and 
y-coordinates is 5. Graph them. 


2. What do you notice about the graphs of the points? 


ne PARR 
x i} 
ge e i fp i ! 
EN. 4 
1S RSS SS = 


Communicating 1. Explain how to graph (—5, 1) on a coordinate 
Mathematics plane. 





Vocabulary 





coordinate system 






= -axis 
2. Name an ordered pair whose graph satisfies Ai 
each condition. origin 





coordinate plane 
ordered pair 
x-coordinate 
y-coordinate 

quadrant 






a. located in Quadrant IV 





b. not located in any quadrant 






MathJournal 3. Draw a coordinate system and label the origin, 
x-axis, y-axis, and quadrants. 





Guided Practice Write the ordered pair that names each 
point. (Examples 1-3) 


4. F 9. G 




















Graph each point on a coordinate plane. 
(Examples 4 & 5) 


6. R(—5, 2) 7: S00, 2) 














Name the quadrant in which each point is located. (Examples 6 & 7) 
8, 21-9, 1) 9. E(0, -6) 

i :©10. Biology A tortoise is one of the slowest animals on land. It travels at 

an average speed of only 20 feet per minute. (Example 8) 


a. Find the distance traveled in 2, 4, and 6 minutes. 





ON N PARE 3 b. Graph the ordered pairs (time, distance). 
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Practice 


Homework Help 


For See 
Exercises Examples 






Extra Practice 
See page 694. 





Applications and 
Problem Solving 


o\ Wo. 






G o 
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IÒ A 12. B 13. C 





ie a. tie 
100°W 95°W 90°W 85°W 


Write the ordered pair that names each 
point. 





14. D 15. E 16. F 


Graph each point on a coordinate plane. 
fs FCG. 3) 18. K(4, 0) 19. L(4, —3) 
20. M(3, 1) 21. N(—1,—2) 22. P(0, 5) 








Name the quadrant in which each point is located. 
23: (3, —4) 24. (6; <2) 25. (0, 4) 
26. (11, 15) efs (—13,.25) 28. (—18, 0) 


29. What point lies on both the x-axis and the y-axis: 


30. Graph three ordered pairs in which the x- and -coordinates are 
equal. Describe the graph. 


If the graph of A(x, y) satisfies the given conditions, name the 
quadrant in which point A is located. 


31. x>0,4>0 Sa: IO 7< 0 33. x >0,y<0 


34. Geometry Graph the points A(—1, 1), B(4, 1), C(4, 0), and D(—1, 0) on 
the same coordinate plane. Connect the points in alphabetical order 
and then connect A and D. Describe the figure. 


35. Entertainment It costs $3 to rent a video for a day. 
a. Find the total cost of renting 1, 3, and 5 videos for a day. 
b. Graph the ordered pairs (number of videos, cost). 


c. Make a prediction about the location of the graph of (4, 12). Check 
your prediction by graphing (4, 12). 


4o°N 36. Meteorology Weather forecasters 
' use a coordinate system composed 
: ® DENNIS a of latitude (horizontal) and 
longitude (vertical) lines to locate 
hurricanes. For example, the 
position of Hurricane Dennis is 
35°N latitude and 74°W longitude, 
25° N or (35°N, 74°W). Write the position 
of each hurricane as an ordered 
pair. 
a. Bret b. Cindy 


30° N 


37. Geometry A vertex of a triangle is a 
point where two sides of the triangle 
meet. 

















a. Identify the coordinates of the vertices 
in the triangle at the right. 














b. Multiply each x- and y-coordinate of 
the vertices by 2 and graph the new 
ordered pairs. Connect the points. 























c. Compare the two figures. Write a 
sentence that tells how the figures are 
the same and how they are different. 


38. Critical Thinking Where are all of the possible locations for the graph 
of (x, y) if x = y? 


Mixed Review 39. Geography The Caribbean Sea has an average depth of 8685 feet 
below sea level. Use an integer to express this depth. (Lesson 2-1) 


40. Compare and contrast < a paar and a cumulative frequency 
histogram. {Lesser 1-— 


Name the property shown by each statement. (Lesson 1-3) 
41. 15+4=4+15 42. a(bc) = (ab)c 


43. 3+4=7,7isawholenumber 44. 4+ (5+ 6)=4+ (6+ 5) 


Standardized 45. Multiple Choice Evaluate 8x — 3y if x = 2 and y = 3. (Lesson 1-2) 


Test Practice / A 7 B 25 C 39 D 57 
CED Ce> 


Replace each ® with < or > to make a true sentence. (Lesson 2-1) 
1. 3p-2 2. 0% -5 3. -6€ -2 
4. Order —6, —10, 10,5, —7, and 0 from least to greatest. (Lesson 2-1) ps 
g (Lesson 2 Q, 7, £ Pi T 
8l. (Lesson 2-1) at 


Name the quadrant in which each point is located. (Lesson 2-2) 
6. A(4, —2) T: B(-5, —5) 
8. C(0, —4) 9. D(-8, 6) 


10. Entertainment It costs $4 to buy a student ticket to the movies. 
a. Find the cost of 2, 4, and 5 tickets. 
b. Graph the ordered pairs (number of tickets, cost). (Lesson 2-2) 





(> www.algconcepts.com/self_check_quiz Lesson 2-2 The Coordinate Plane 63 


What You'll Leam 


You'll learn to add 
integers. 


Why It’s Important 


Banking Banks use 
integers in checking 
accounts. 

See Example 5. 
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There are several ways to add integers. One way is to use the 1-tiles from 
a set of algebra tiles. 


Find 3 + 2. 
Combine 3 positive tiles with 2 positive tiles on a mat. 





There are 5 positive tiles on the mat. Therefore, 3 + 2 = 5. 


Ring =G- (2). 
Combine 3 negative tiles with 2 negative tiles. 





There are 5 negative tiles on the mat. Therefore, —3 + (—2) = —5. 


You can also add integers on a number line. Start at 0. Positive 
integers are represented by arrows pointing right. Negative integers 
are represented by arrows pointing left. Start at 0. Move 3 units to the 
right. From there, move another 2 units to the right. 


1 +3 | +2 
l 
AG aig 4 '§ 6 
3+2=5 


Start at 0. Move 3 units to the left. From there, move another 2 units to 


the left. 
any Seana 


-6 -5 -4 -3-2-1 0 1 
—3 + (—2) = —5 





These and other similar examples suggest the following rule for adding 
integers with the same sign. 


AALTER Words: To add integers with the same sign, add their absolute 
Integers values. Give the result the same sign as the integers. 


with the 
Same Sign Numbers: 3+ 2=5, —3 + (—2) = -5 










Find each sum. 
4+5 


4+5=9 Both numbers are positive, so the sum is positive. 

6 + {=2) 

—6 + (—2) = —8 Both numbers are negative, so the sum is negative. 
Your Turn 

a -2t & -Stø a +6 


What is the result when you add two numbers that differ only in sign, 
like 3 and —3? 


i —3 Start at zero. Move 3 units to the right. 
| +3 From there, move 3 units to the left. 
SS ee — 
ee od 3 +(-3)=0 


You can also use tiles. When one positive tile is paired with one 
negative tile, the result is a Eit, You can remove zero pairs from 
the mat because removing zero does not change the value. 





The models above show 3 + (—3) = 0. If the sum of two numbers is 0, 
the numbers are called opposites or a 


—3 is the additive inverse, or opposite, of 3. 3 + (-3) =0 
7 is the additive inverse, or opposite, of —7. —7+7=0 
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The sum of any number and its additive inverse is 0. 





nce words: 
Utter Symbols: a+ (—a) = 0 


BALE Numbers: 3 + ei + ro 






In the following activity, you'll use tiles to find a rule for adding two 
integers with different signs. 


2 Hands-On Algebra 





ENY a 


a 
Materials: = algebra tiles [|__|] integer mat 
Find the sum 3 + (—2) using 1-tiles. 


Step 1 Place 3 positive tiles and 2 negative tiles on the mat. 


Step 2. Make as many zero pairs as you can. Remove them from the 
mat. The remaining tiles represent the sum. 





~ SS m E AA 


3 + (—2) = 1 


Try These 
1. Is the sum 3 + (—2) positive or negative? 
2. Which number, 3 or —2, has the greater absolute value? 


3. Use tiles to find the sum —3 + 2. Compare the sign of the sum with 
the sign of the number with the greater absolute value. 


4. Make a conjecture about the sign of each sum. Verify using tiles. 
a. 4+ (—6) D. =7 +1 e 8 +(—7) a: —5 +9 


The results of the activity suggest this rule. 


Adding To add integers with different signs, find the difference 
Integers with of their absolute values. Give the result the same sign 


Different as the integer with the greater absolute value. 
Signs Numbers: 3+ (—2)=1,-3+2=-1 





Find each sum. 


5 + (=3) -3 
|5|- [3] =5-3o0r2 - 
|5| > |-31, so the sum is positive. 





Therefore, 5 + (—3) = 2. ~1 0 129345 5 












4 + (—6) 


|-6| - [4] =6-40r2 
|-6| > |4|, so the sum is negative. 
Therefore, 4 + (—6) = —2. 














e =f +o Lo > (8) g. -4+9 M LL + (=8) 






LW 
oot Wo, 
Q (o 





Talisa opened a checking account with a deposit of $25. During the 
Banking Link next two weeks, she wrote checks for $20 and $15 and made a 
deposit of $30. Find the balance in her account. 





Explore You know that Talisa made deposits of $25 and $30. She 
wrote checks for $20 and $15. You want to find the balance 
in her account. 


Plan Deposits are represented by positive integers (+25 and 
+30). Checks are represented by negative integers (—20 
and —15). Write an addition sentence and solve. 


w 


| lve Lei x represent the balance in her account. 
i= 25 4-20) * (15) + OU 
x=5 + (-15) +30 25 4+(-20=35 
x= —-10+ 30 a+ {-15) = —10 
= 10 —10 + 30 = 20 
The balance in Talisa’s account is $20. 







Look Back 


Commutative 


Property: 
Lesson 1-3 


Examine Addition of integers is commutative. So, you can check the 
solution by adding the integers in a different order. One 
way is to group all of the positive numbers and all of the 
negative numbers. 


x = 25 + 30 + (—20) + (—15) 
x=55+(-35) 25 + 30 = 55; —20 + (—15) = —35 






x=20 y 





You can use the rules for adding integers to simplify expressions. 


Simplify 5x + (—3x). 
5x + (—3x) = [5 + (—3)]x Use the Distributive Property. 
= 2x 5 + (—3) =2 







Simplify each expression. 


iS Sys: Sy j. 6m + 4m + (—2m). kie—dx-r 4x 
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| 
i Check for Understanding 
| 
; Communicating 1. Show how to find the sum of —5 and —3 on a Vocabulary * 
Mathematics number line. Zero pair | 
2. Explain why —10 and 10 are additive inverses. opposites | 
3. Draw a diagram that shows how to find the 


sum of —4 and 6 using tiles. 






Math Journal 4. Write a paragraph that describes how to add two integers. Be sure to 


Yo include examples with your description. 


ttl EE Tell whether each sum is positive or negative. 


i 


Guided Practice 





Sample 1: —4 + (—3) Sample 2: —9 + 11 

Solution: Both integers are Solution: |11| >/|-—9].so 
negative, so the sum the sum is positive. 
is negative. 

S G72 0. 2+) tx. ae a 

a. =2 9 9. —5 + (-2) 10. -8+ 12 


Find each sum. (Examples 1—4) 
| ile F 79 | i a Ge) 13. 8+ (-9} 
te =r ta “1045 16. 11 + (—2) 


Simplify each expression. (Example 6) 

17. 4x + (—2x) 18. —9y + (—2y) 19. 3a + (—4a) + 3a 

20. Games Ona famous TV game show, contestants earn money for 
each correct answer and lose money for each incorrect answer. 
Suppose a contestant answered questions worth $100, $200, and $400 


| correctly, but answered questions worth $300, $300, and $400 
incorrectly. What was the contestant’s final score? (Example 5) 


i | Exercises = ++- 


Find each sum. 


21.3+9 22. 8+6 23. 5+ 16 
| 24. —3 + (—10) 25. —5 + (—6) 26. —11 + (-7) 
| 27. -13+5 28. 12 + (—7) 29. —6 + 15 

30. 6 + (—6) 31. 5 + (—18) 32. —9 + (-9) 
| 33. -15 +7 34. 16 + (—11) 35. —10 + (—11) 
| 36. 30 + (—15) 37. —20 + (—35) 38. —40 + 26 
| 9} 8 + (—5) + 10 40.3 + 15 + (-6) 
| 41. —10 + (—4) + (—8) 42.15 + 7 + (—7) + (-13) 


43. —6+ 12 + (-11) +1 (4417 + (-21) + 10 + (-17) 





Applications and 
Problem Solving 
ot Wo 


© P 
G° 





Mixed Review 


Standardized 
Test Practice 7 =" 


> D> => 


45. Find the value of y if y = —3 + 2. 
46. What is the value of w if —7 + (—2) = w? 
47. Find the value of b if b = 3 + (—6). 


Simplify each expression. 


(48. —9a + 3a 49. —5x + (—10x) 50. —16y + 15y 


1. —11m + 14m S2. 43 + (—3z) 23. 8c + (—8c) 
04. —8b + 4b+(-—2b) 55. 3y + 8y + (—3y) 56. —2n + (—4n) + 3n 


we 


Evaluate each expression if x = —4, y = —5, andz = 4. 
57. x + 4+ (-9) 58. -7 +y +z TCHS 


60. Sports In golf, a score of 0 is called even par. One over par is 
represented by +1, and one under par is represented by —1. In 
the 1999 U.S. Open, Tiger Woods had scores represented by —2, +1, 
+2, and 0. What was his final score? 


61. Geometry The points A(2, 3), 
B(3, —3), and C(—3, —2) are connected 
with line segments to form a triangle. 
a. Add 2 to each y-coordinate and 
draw another triangle. 
b. How did the position of the triangle 
change? 

















62. Critical Thinking Refer to Exercise 61. What change would you make 
to the ordered pairs so that the triangle would move to the right? 


Name the quadrant in which each point is located. (Lesson 2—2) 
63. A(6, —5) 64. B(—2, —2) 6s: Cl—5, 3) 66. (0, 4) 


Write an integer for each situation. (Lesson 2-1) 

67. a debt of $5 68. 2 inches more rain than normal 
69. a loss of 10 yards 70. a deposit of $17 

71. maintaining your present weight 


72. Extended Response One hundred people were surveyed outside a 
movie theater to determine the favorite leisure-time activity for a 
large population. Is this a good sample? Explain your reasoning. 
(Lesson 1-6) 


73. Multiple Choice Use the pattern in the perimeter P of each rectangle 


to determine the perimeter of a rectangle made up of ten unit squares. 
(Lesson 1-5) 


KOO. 


A 14 B 30 C 22 D 28 
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What You’ll Leam 


You'll learn to subtract 
integers. 


Why It’s Important 
Budgeting Families 
often need to find the 
difference between the 
amount of money in a 
budget and the actual 
amount spent. 

See Exercise 48. 
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When you add or subtract two integers, the sum or the difference is also 
an integer. Algebra tiles can be used as a model for subtraction of integers. 
In the examples below, you can see how addition and subtraction of 
integers are related. 


Subtraction Addition 


-3 — (—1) -3+1 
Subtract one negative tile. Add one positive tile. 


Remove any zero pairs. 





-3+1 





In the examples above, notice that —3 — (—1) = —3 + 1. 


Subtraction Addition 
-2-1 -2 + (—1) 
Subtract one positive tile. Add one negative tile. 
You cannot subtract one positive tile 
from two negative tiles. First, add one 
zero pair. Then subtract one positive tile. 





In the examples above, notice that -2 — 1 = —2 + (—1). This example 
shows that subtracting 1 from —2 is the same as adding —1 to —2. 


The examples on the previous page suggest that subtracting an integer 
is the same as adding the additive inverse or opposite of the integer. 





Subtraction Addition Subtraction Addition 
— additive inverses additive inverses — 
—— MOi 
=3 = (—]) = —2 —-3+1=-2 —2-1=-3 —2+(-1)=-3 
ee 
same result same result 


Words: To subtract an integer, add its additive inverse. 
Model: a—b=a+(-D) 
Numbers: 9—/7=9+(—/)or2 


Subtracting 


Integers 





Find each difference. 





6—4 
6—4=6+(—4) To subtract 4, add —4. 
=2 
i —5 = (—3) 
=—5—(-3) = =—5 +3 fo subleact —3, add 3. 
= —2 
9 -3-2 
Sue —3 +:(—2), Ao subtract 2, add —2. 
=-5 
ADs 4: = (==) 
4—(-1)=4+1 To subtract —1, add 1. 
=5 
eee == 
2-—5=2+(-5) To subtract 5, add —5. 
= -3 
i —3 — (—6) 
—3 —(-6)=-3+6 Tosubtract —6, add 6. 
=3 
Your Turn 
B89 oe Bs —7— (—2) ce —f— 3 
A: 5is( 1) e. —4—'6 Ls = (Th) 
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a When you evaluate expressions, it is helpful to write any subtraction 
Wl expressions as addition expressions first. 















Examples Evaluate A mm y if xy = —? and y a 
| . SS ee = | Replace x with —2 and y with 1. 
= —2 + (—1) Write —2—1as —2 + (-1). 
== -2 +{-1) = 3 


Evaluate a — b + c if a = 6, b = —2, and c = —6. 
a—b+c=6-—(-2)+(-6) Replace a with 6, b with —2, and c with —6. 


=6+2+(-6) Write 6 — (—2) as 6 + 2. 
= 8 + (—6) 6+2=6 
=2 8 + (—6) =2 

Your Turn 







g. Evaluate m — n if m = 5 and n = —3. 
h. Evaluate w — x + y — z if w = —5, x = —7,y = 10, and z = —5. 


Integers are often used to show how data has changed for a given time. 






Example ¢) The map shows the number 
of people who moved to 
Ohio from Indiana in a 
recent year. It also shows 
the number of people who 
left Ohio for Indiana. The 
change in Ohio’s population 
p can be found by using the 
formula p = m — l, where m 
is the number of people 
moving to Ohio and / is the 
number of people leaving 
Ohio. 

















Population Link 





Find the net change in Ohio’s population resulting from people 
moving to and from Indiana. 






E Technology 
p=m-l 
p = 9645 — 12,395 Replace m with 9645 and l with 12,395. 


9645 |—] 12395 [ENTER] —2750 


p = —2750 Ohio’s population decreased by 2750 people. 


The [—] key is used for 


subtraction. The (2) key 
is used to enter negative 
integers. 
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Check for Understanding 





Communicating 1. Explain how additive inverses are used in subtraction. 


Mathematics 2. Draw a diagram using algebra tiles that shows how 2 — 5 and 
2 + (—5) have the same result. 


Guided Practice © HAUUCRCCUIA Write each expression as an addition expression. 





Sample: 4 — (—3) Solution: 4 + 3 

3. 10-3 k —2~— 3) > -~4=—§ 
Find each difference. (Examples 1—6) 

he Bee 7. —6 — (-4) Ee =—3 4 
9. J — (m4) w sen Ti: =4 = (9) 


Evaluate each expression if a = —2, b = 6, c = —3, and d = —1. 
(Examples 7 & 8) 


2. a Id 22 +0 
14. Population In a recent year, 5899 people moved to Ohio from West 


Virginia, and 5394 people left Ohio for West Virginia. Find the net 
change in Ohio’s population. (Example 9) 


Practice Find each difference. 
159-5" 2 16, I> 1%. H-7 
Teeter’ Help AGS SSS (=3) hoy =I) fon?) 20. =15= (<9) 
se fie at 2a. = 23. -9—2 
24 = 2) fo. oom fT) 20, 9 — (8) 
211.4710 26.9 =. 16 24, U—9 
eee 30. —4.—(-10) Sle U = {T2 ga., =E =(=) 
pee page 629. 33. Find the value of x if 3 — (—4) = x. 





34. What is the value of y if y = —3 — (—12)? 
35. Find the value of v if v = 2 — 19. 


Evaluate each expression if x = 10, y = —7, z = —10, and w = 12. 
ee rae <9 Fen ae oa low 
39 ea rack 40. x=Z2=W 41..x*2- 


Simplify each expression. 
42. 5y — 2y 43: 20n = (= St) 44. 4a — 9a + 3a 


45. What is the difference of 25 and —25? 
46. Write a — (—b) as an addition expression. 
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Applications and 
Problem Solving 
ol Wo 


© “. 
G 


Expenses 





Mixed Review 


Standardized 
Test Practice A 
“A> (CBD c@& c 
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47. Meteorology The record high temperature in Minneapolis-St. Paul, 
Minnesota, is 108°F. The record low temperature is 142°F lower. What 
is the record low temperature? 


Expenditures for July 48. Budgeting The table shows the Thomas 


family’s budget and expense summary 


Amount Budgeted | Amount Spent for food and household utilities for July. 


(dollars) (dollars) ; 
a a. For each item, find the difference 


between the budgeted amount and 
the amount spent. 

b. What does a negative difference 
indicate? 

c. Was the total amount spent for these 
items more or less than the amount 
budgeted? by how much? 


49. Critical Thinking Determine whether each statement is true or false. 
If false, give a counterexample. 


a. Subtraction of integers is commutative. 
b. Subtraction of integers is associative. 
c. The set of integers is closed under the operation of subtraction. 


Find each sum. (Lesson 2-3) 


50. 16 + (—5) Bi ~12+ (+8 
52. 9 + (—15) B -jip (9) 
54. 18 + 6 55. -12+4 


56. Communications A new long-distance plan charges a flat rate of 5¢ 
per minute. (Lesson 2-2) 


a. Find the amount spent for calls of 5, 8, and 10 minutes. 
b. Graph the ordered pairs (time, cost). 


Replace each © with < or > to make a true sentence. (Lesson 2-1) 
57.2@-3 58. —4 è —8 59. —15 @ —14 


60. Short Response The table shows the record high temperatures for 
each state in the United States. Make a histogram of the data. 
Use 100-104, 105-109, 110-114, 115-119, 120-124, 125-129, and 
130-134 as categories for the histogram. (Lesson 1-7) 


Record High Temperatures (°F) 





Source: World Almanac 
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What You'll Leam 


You'll learn to multiply 
integers. 


Why It’s Important 
Health Health 
workers use negative 
integers to describe 
declining death rates. 
See Exercise 48. 








look Back 


Commutative 
Property of 
Multiplication 
Lesson 1-3 











DEVS 










Multiplying integers can be modeled by repeat addition. The 
multiplication of integers can be represented on a number line. 


-2 -2 -2 | 


= ile 1 


=—§ =] -6 =5 =4 -3 -2 -1 0 1 2 


3(=2) = a + (—2) + (—2) 
= —6 


Therefore, 3(—2) = —6. 
The number line below models the product 2 (-3). 


—3 —3 l 


—B =7 = =5 =$ =3 =2 =] 0 1 2 


AS) = (3) + (73) 
= ~6 


What happens if the order of the factors is changed to (—2)3? The 


Commutative Property of Multiplication guarantees that 3(—2) = (—2)3. 
Therefore, —2(3) = —6. 


In 3(—2) = —6 and —2(3) = —6, one factor is positive, one factor is 


negative, and the product is negative. These examples suggest the 
following rule for multiplying two integers with different signs. 


OE Words: The product of two integers with different signs is 
Two Integers negative. 


with Different 
Signs Numbers: 3(—2) = —6, —2(3) = —6 





Find each product. 


6(—8) 
6(—8) = —48 The factors have different signs. The product is negative. 


—5(9) 
—5(9) = —45 
Your Turn 
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i _!_ LD 
te -~ 


f two positive numbers is posit 


i iVe 
ative numbers? Consider the ` 


You already know that the product O 
e 


What is the sign of the product of two neg 
product —2(—3). 






Look Back 0 = —2(0) A {ultiplicative Property of Zero 
ith 2 & (—3) or zero pair. 
Multiplicative 0 = —2[3 + (—3)] Replace 0 u ith 3 + (—3) or any zero pi 
Property of Zero: 0 = —2(3) + (—2)(—3) Distributive Property 
Lesson 1—4 
O= -6 + ? -2(3) O 





—6 + 6 = 0. Therefore, —2(—3) must be 


By the Additive Inverse Property, t 
g rule for multiplying two 


equal to 6. This example suggests the followin 
integers with the same sign. 


VOUT VTE Words: The product of two integers with the same sign is 
Two Integers positive. 


with the 
CES i Numbers: 2(3) = 6, —2(—3) = 6 









Examples Find each product. 


15(2) 
15(2) = 30 The factors have the same sign. The product is positive. 


=5(~6) 
—5(—6) = 30 The factors have the same sign. The product is positive. 


Your Turn 





d. 11(9) Bact) f. —10(—8) 








To find the product of three or more numbers, multiply the first two 
numbers. Then multiply the result by the next number, until you come to 
the end of the expression. 


Examples Find each product. 


<p 8(—10)(—4) 
8(—10)(—4) = —80(—4) 8(-—10) = —gq 
='320 —80(—4) = 320 
fe 5(—3)(—2)(—2) 
5(—3)(—2)(—2) = —15(—2)(-2) 5(—3) = -45 
= 30(=2) -15(—2) = 30 
= —60 ID 2) "ae 





Your Turn 
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You can use the rules for multiplying integers to evaluate algebraic 
expressions and to simplify expressions. 








Examples Evaluate 2xy if x = —4 and y = —2. 
2xy = 2(—4)(—2) Replace x with —4 and y with —2. 
= 16 —8(—2) = 16 
Simplify (2a)(—5b). 
(2a)(—5b) = (2)(a)(—5)(b) 2a = (2)(a); —5b = (—5)(b) 
= (2)(—5)(a)(b) Commutative Property 
= —10ab (2)(—5) = —10; (a)(b) = ab 


j- Evaluate —5n if n = —7. k. Simplify 12(—32). 





























Example The graphs of A(3, 5), B(1, 2), and PEL tt pet 
Geometry Link (5, —1) are connected with line ee REF TH 9 
segments to form a triangle. | | TTY IV 
Multiply each x-coordinate by —1 SEES. imt 
ultiply each x-coordinate by Soro Tere 
and redraw the triangle. Describe rT TLIO 
how the position of the triangle {+++ |S ix 
| | | | 4) S 
hanged TERENA E 
A(3, 5) > (3 X -1,5) > A'(=3, 5) HEPA 
B(1, 2) > (1 X —1, 2) > B’(-1, 2) 
(5, = 1) (9% — 1) = 1).>.C'(—5, 1) IIl] 
ATSA STT I dals 
Triangle A’B'C’ is shown in green. PL TANE TTT ANT 
It is the same size and shape tel paz \ | 
: et Pt FHN- noe 
as triangle ABC, but it is reflected, HEHH JA 
or flipped, over the y-axis. S-AR EERS 4 





Check for Understanding 





2 : Communicating 1. Write the multiplication sentence —3 | -3 |. =-3! 
~ Mathematics represented by the model. } 

Și son f 

Gy 2. Name the property that allows you a te Sok owt send 1 


to write —5(6) as 6(—5). 
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3. 2(—6) 4. —4(9) 5. 10(8) 


Guided Practice Find each product. (Examples 1-0) 
| 
6. —7(—11) 7. 2(—6)(-3) 8. 4(—1)(—5)(—2) 


Evaluate each expression if a = —4 and b = —6. (Example 7) 
E “77 10. —3ab 





Simplify each expression. (Example 8) 
Th. A-2) 12. (—3m)(—2n) 








13. Geometry The graphs of A(4, 2), B(—3, 4), 
and C(—1, 1) are connected with line 
segments to forma triangle. (Example 9) 
a. Multiply each y-coordinate by —1 and 

redraw the triangle. 
b. Describe how the position of the 
triangle changed. 

















Practice Find each product. 
14. 5(8) 40 15. 12(—4) = 16. —1(-1) 
17. 9-1) 18. —6(5) 19. 36052 TLL 
90. 5(-15)= = 45 21. 13(0)= Ə 22. —8(—9)= +/ Fi 
23. —3(8}- 4 24. —12(—5) 25. —13(3) - 3. 


26. 3(-2)(4) — 2> 27. -1(-3)9) +2} 28. —2(-2)(-2) 
29. 3(4)(-7) — XP 30. —2(4)(-5)(2) 31. —1(—1)(1)(-1) 
32. Find the value of a if a = —3(14). 





Extra Practice 33. What is the value of n if n = (—11)(—9)? 
ee ee 34. Find the value of p if 12(—10) = p. 
Evaluate each expression if x = 2, y = —3, and z = —5. 
35. —4x 36. 7xy 37. xyz 
90, 24 + Z 39. OL — y 40. 3y + 4z 








Simplify each expression. 

41. 4(—2a) 42. —8(5m) 43. (—4m)(—8n) 
44. What is the product of —3, —4, and —5? 

45. Evaluate 8a — 2b if a = —2 and b = 3. 





Applications and 46. Patterns Find the next term in the pattern —1, 2, —4,8,. . . 
Problem Solving 47. Oceanography A research submarine descends to the ocean floor at 4 
ol Wo, : rate of 100 feet per minute. Write a multiplication equation that tells 
of ° how far the submarine moves in 5 minutes. 
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48. Health From 1995 through 1998, deaths from AIDS decreased by an 
average of about 11,000 per year. If 49,351 people died in 1995, about 
how many died in 1998? 


49. Geometry A(—5, 0), B(—3, —5), and 
C(—1, —2) are connected with line 
segments to form a triangle. 























a. Multiply each x- and y-coordinate by 
—1 and draw another triangle. 

b. Describe how the position of the 
triangle changed. 


























90. Critical Thinking If the product of three integers is negative, what 
can you conclude about the signs of the integers? Write a rule for 
determining the sign of the product of three nonzero integers. 


Mixed Review Evaluate each expression if a = —3, b = 7, c = —8, and d = —15. 
(Lessons 2-3 & 2—4) 
51. a+b a2. Pe a d os. €= [=3) 
54. c+d 55. d+b 56. d— b 
57;'°5 — D 58. a—b 59. c+8 
Standardized 60. Short Response The melting point of : 
r r . Melting 
Test Practice 7. several common elements are shown. Which Element Point (° 
> D> <> element has the lowest melting point? oint (°F) 
(Lesson 2—1) Helium 


Hydrogen 
Mercury 


61. Multiple Choice Which verbal expression 
Oxygen 


represents the algebraic expression 5x — 3? 
(Lesson 1-1) Exercise 60 
A three minus five times a number x 





B a number x decreased by three 
C three less than five times a number x 
D five more than a number x minus three 


Find each sum, difference, or product. (Lessons 2-3, 2-4, & 2-5) 
: . —5 + (=2) 2: Bia e 3. —4(—8) 
| . 6(—9) 5. 9 — (—4) 6. -10+5 
: 
$ 


. -15(3) 8. 18 + (—2) Sei 2) 


. Meteorology The temperature between the ground and 11 kilometers 
above the ground drops about 7°C for each kilometer higher in altitude. 
Suppose the ground temperature is 0°C. Find the temperature 
2 kilometers above the ground. (Lesson 2-5) 





J Œo www.algconcepts.com/self_check_quiz Lesson 2-5 Multiplying Integers 79 


48. Health From 1995 through 1998, deaths from AIDS decreased by an 
average of about 11,000 per year. If 49,351 people died in 1995, about 
how many died in 1998? 


49. Geometry A(—5,0), B(—3, —5), and 
C(—1, —2) are connected with line 
segments to form a triangle. 

a. Multiply each x- and y-coordinate by 
-1 and draw another triangle. 

b. Describe how the position of the 
triangle changed. 





00. Critical Thinking If the product of three integers is negative, what 
can you conclude about the signs of the integers? Write a rule for 
determining the sign of the product of three nonzero integers. 





Mixed Review Evaluate each expression if a = —3, b = 7, c = —8, and d = —15. 
i (Lessons 2—3 & 2-4) 
5 51. a+b Je. p= 1) a, e~ [3 
54. c+ d 55. d +b 56. d — b 
of. 9 =p 58. a—b 59. c +8 
Standardized 60. Short Response The melting point of 
Test Practice 7." several common elements are shown. Which 
D <b & element has the lowest melting point? 
(Lesson 2—1) Helium 
Hydrogen 
61. Multiple Choice Which verbal expression sini 
- re 2 Oxygen 
represents the algebraic expression 5x — 3: 
(Lesson 1-1) Exercise 60 


A three minus five times a number x 

B a number x decreased by three 

C three less than five times a number x 

D five more than a number x minus three 












Find each sum, difference, or product. (Lessons 2-3, 2—4, & 2-5) 
1. 5 + {—2) 2 3: O 3. —4(—8) 
4. 6(—9) eo —(—4) 6: =1045 
aS E R 8-18 + (72 9, -n — (—2) 


10. Meteorology The temperature between the ground and 11 kilometers 
above the ground drops about 7°C for each kilometer higher in altitude. 
Suppose the ground temperature is 0°C. Find the temperature 
2 kilometers above the ground. (Lesson 2-5) 
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Investigation 





Bits, Bytes, and SUGS, 


Materials Matrices 


g calculator 





Manufacturer; Year 1 Year 2 


O C [BATAS | 5,005.18 
e [ama | 2.76.04 
O aeoe | eraan 







Shipments of 
Personal 
Computers 



















Source: The Woll Street Journal Almanac 


Investigate 

1. A matrix is a rectangular arrangement of 3,417,360 
numbers in rows and columns. Each number 3,030,398 
in a matrix is called an element. A matrix is an 2 196,318 


' because the order of the elements 1,790,755 
matters. The of a matrix tell how 1,687,161 
many rows and columns it has. The data about 1,666,706 
the computers shipped in Year 1 could be 

organized in a6 X 1 matrix as shown. Write the 

data for Year 2 as a matrix. 





2. Iwo matrices can be added as shown below. 


e ag -5 3 atio) -943 3-0 
- a+ 7 -7-| —T 7 n)-| 6 j 
0 5 -10 8 + (—10) 5+3 -108 


a. Write your own rule for adding two matrices. 


b. Use matrix addition to find the total number of personal computers 
shipped by the manufacturers in both years. 


l] 80 Chapter 2 Integers 








3. Two matrices can be subtracted as shown below. 
P aṣ] 1 “ew a= E i 
4 -2 a 0 iy oe Pm) a —8 
a. Write your own rule for subtracting two matrices. 


b. Use matrix subtraction to find how many more personal 
computers were shipped by each manufacturer in Year 2 
than in Year 1. 


c. What do negative elements indicate? 


4. You can multiply any matrix by a number called a scalar. When 
scalar multiplication is performed, each element is multiplied by the 
scalar, and a new matrix is formed. 
6| 5 sz H _ 6(8) 6(—2) | _ | 48 -12 60 

a 4 6 6(=6) 6(4)  6(6) —30 24 36 


Suppose the computer industry predicted a 20% increase in shipments 
compared to the number of shipments in Year 2. Use scalar 
multiplication to find the predicted number of computer shipments. 
(Hint: Multiply the matrix by 1.2 to show an increase of 20%.) 





Extending the Investigation J 


In this extension, you will investigate how matrices are used in the real world. 

Here are some suggestions. 

e The matrices below show the sales and expenses for two different companies for 
2003 and 2004. Use the information in the matrices to find a matrix that shows each 
company’s profits in 2003 and 2004. (Hint: Profits = Sales — Expenses) 


Sales Expenses 
(million dollars) (million dollars) 
2003 2004 2003 2004 
Company A => kee er oe 591 1 
Company B— [5061 3483 4904 4838 


e Find some data that can be organized using matrices. Then write a problem using the 
data that can be solved by adding, subtracting, or using scalar multiplication. 


Presenting Your Conclusions 


Here are some ideas to help you present your conclusions to the class. 


e Prepare a poster presenting matrices in a creative manner. Show how you solved 
problems using matrices. 


e Make a booklet of your problems, matrices, and solutions. 


n y emmy a i a al en ez oo TEN 
on - 








inter'NET Investigation For more information on matrix 
KES addition, visit: www.algconcepts.com 
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What You’ll Learn Dividing two integers can be modeled by separating objects into new 
groups. In the example below, algebra tiles are used to represent the 


division of integers. 


You'll learn to divide 
integers. 


Why H's Important Find —6 + 2. The expression —6 + 2 means to separate six negative tiles into 2 
Farming The average 8/0"? 
change in populations 


can be found by BEE) 
dividing integers. = 
See Exercise 42. BB we) 


—-§6+2=-3 


Therefore, —6 + 2 = —3. Is a negative integer divided by a positive 
integer always negative? Recall that division is related to multiplication. 


| li v v 


o 2 = = Q 2 X (-—3) = —-6 
ji 2 
What if a negative integer is divided by a negative integer? 
y+ ff gd 
oD a = 2 =FR S m 
i * 
Study the pairs of related sentences in the table below. Look for a 

pattern in the signs. 


Related Sentences 


b | Multiplication Division 
Kg Signs are different. 
The quotients are negative. 


7 Signs are the same. 
The quotients are positive. 





The pattern suggests the following rule for dividing integers. 


positive. 
Mite Numbers: 6 + 2=3,—-6 +(—2)=3 


UTE Words: The quotient of two integers with different signs is 
negative. 


Numbers: —6 + 2 = —3, 6 + (—2) = —3 





| 
| : _ The quotient of two integers with the same sign is 
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SS om 





Examples Find each quotient. 










—10 +2 © -32+ (-8) 

The signs are different. The signs are the same. 
The quotient is negative. The quotient is positive. 
= a ay —32 + (-8) = 4 


Your Turn 


Gc 16+ {2 





Recall that fractions are another way of showing division. 


Example 











Evaluate ry if x = —4and y = 8. 


eee Replace x with —4 and y with 8. 
y 8 
—24 . 
= (—4) = -24 
3 6(—4 
= means —24 + 8 





d. 





-|2 =x 







Example The table shows the number 
Media Link of CDs and cassettes that 
were shipped in 1990 and 
2000. What was the average 
change in the number of 
cassettes that were shipped 
for each of those ten 















years: Source: Statistical Abstract of the United States 


First, find the change in the number of cassettes that were shipped. 
76 — 442 = —366 There were 366 million fewer cassettes shipped in 2000 
than in 1990. 


To find the average change, divide —366 by 10. 
—366 + 10 = —36.6 


The average change in the number of cassettes that were shipped was 
—36.6 per year. This means that each year there were about 36,600,000 
fewer cassettes shipped than the year before. 
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Communicating 1. Write two division sentences related to the multiplication sentence 
Mathematics =p <2 = —I10, 


2. Ou Joel claims that a positive number divided by a negative 
| IHHT; 





number is a positive number. Abbey claims that a 
negative number divided by a negative number is a negative number 
Who is correct? Explain. 





| Guided Practice Find each quotient. (Examples 1 & 2) 
| 3 “SSH 4. —14 + (-2) 5 Is (9) 
| -8 
6. 16>+4 fe = A3) 8. = 
Evaluate each expression if a = 3, b = —12, and c = —6. (Example 3) 
9. -24 +a 10. © 1. 2 


12. Economy In July, 1998, about 6,200,000 people were unemployed 
in the United States. Twelve months later, this figure dropped 
to 5,900,000. What was the average change in unemployment 
for each of the last twelve months? (Example < 


Practice Find each quotient. 
13. -12 =+ (-12) 14. -18 + 3 to: 36+ 6 
16. —10 +{-2) T 30 + (5) Io Ss 








19. —25 +(-5) 20. -21+7 21. 45 + (—5) 

22. 24 + (—24) 23; —20 =(=2) 24. -72 +9 

25. 64 + (—8) 26. —48 + (—4) af. ~40 <8 
+i 60 —26 

28. 7 29. =5 30. 5 


31. Find the value of a if -42 + 7 = q. 
32. What is the value of m if m = —81 = (—9)? 
33. Find the value of w if w = 85 + (—17). 





See page 696. 


Evaluate each expression if x = 5, y = —6, z = 2, and w = —3. 





34. 18 + y 35. Yr Z 36. x 
E 
—4w x - =e 
37. 5 38. Er 39. y - 


40. What is the quotient of —42 and —7? 
41. Divide 100 by —50. 
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Applications and 42. Animals Experts estimate that there were about 100,000 tigers living 
Problem Solving 100 years ago. Today, there are only about 6000. What was the 
ol Wo average change in tiger population for each of the last 100 years? 


© A~ 
G 





43. Farming The table California Farms (number) 
shows the number of 
farms in California 





Acres | 1992 | 1997 









according to their size. 1-9 21,485 20,662 

a. Find the average 10-49 26,089 24,250 
yearly change in the 50-179 13,883 13.288 
number of farms that 180-499 7512 7270 
are between 50 and A 500-999 — a 
179 acres in size. ELSA / 


0 or more 4998 5084 


b. For which size farm is 
the average change a Source: Census of Agriculture 
positive number? 


44. Media Refer to the table on page 83. 


a. What was the average change in the number of CDs that were 
shipped for each of the seven years from 1990 to 1997? 


b. If this trend continues, estimate the number of CDs that will be 
shipped in 2005. 


45. argy A measure called degree days is used to estimate the energy 
neeced for heating on cold days. The formula d = 65 — at can be 
used to find degree days. In the formula, d represents degree days, 

h represents the high temperature of a given day, and l represents the 
low temperature of that day. Find the degree days for a day in which 


the high temperature was —2°F and the low temperature was — 16°F. 


46. Critical Thinking Explain why division by zero is not possible. 


Mixed Review Find each sum, difference, or product. (Lessons 2-3, 2—4, & 2-5) 

47. 9(—6) 48. —11 + (—4) 49. 9=(=7) 

50: 15 “+ (=25) 51. —10(—8) 02. 8 — 10 

B67 = (5) 54. —8(9) 99. —16 + 20 
Standardized 56. Grid in A competition swimming pool is 75 feet long and 72 feet 
Test Practice 7 a wide. It is filled to a depth of 6 feet. Use the formula V = fwh, where 
D P D £ is the length, w is the width, and h is the depth, to find the volume 


V in cubic feet of water in the pool. (Lesson 1-5) 


57. Multiple Choice Which property of real numbers allows you to 
conclude that if 2t + 4t = 36, then 4t + 2t = 36? (Lesson 1-3) 


A Distributive Property B Commutative Property 
C Associative Property D Additive Inverse Property 
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"A" Study Guide and Assessment 


Understanding and Using the Vocabulary —_ internet 


Review Activities 


After completing this chapter, you should be able to define For more review activities, visit: 
each term, property, or phrase and give an example or two www.algconcepts.com 

of each. N 
absolute value (p. 54) matrix (p. 80) scalar (p. 81) 


additive inverse (p. 65) 
coordinate (p. 53) 


scalar multiplication (p. 81) 
Venn diagrams (p. 52) 


natural numbers (p. 52) 
negative numbers (p. 52) 


coordinate plane (p. 58) number line (p. 52) x-axis (p. 58) 
coordinate system (p. 58) opposites (p. 65) x-coordinate (p. 58) 
dimensions (p. 80) ordered array (p. 80) y-axis (p. 58) 
element (p. 80) ordered pair (p. 58) y-coordinate (p. 58) 
graph (p. 53) origin (p. 58) zero pair (p. 65) 
integers (p. 52) quadrants (p. 60) 


Complete each sentence using a term from the vocabulary list. 


OPNO AWN a 


=h 
9 





. On a number line, the numbers to the left of zero are ? 


The ___? isthe plane that contains the x-axis and the y-axis. 


. If the sum of two numbers is 0, the numbers are called ? 


The ___? ___ is the first number in an ordered pair. 
The distance a number is from 0 on the number line is the ? 


. The numbers 1, 2,3,4,...are ? 


Whole numbers are a subset of ___? 

The __? of a point is the number corresponding to that point on a number line. 
A(n) ___?___ is used to locate any point on a coordinate plane. 

The x-axis and y-axis separate the coordinate plane into four regions called __? 


Skills and Concepts 








Objectives and Examples 


e Lesson 2-1 Graph integers on a number Replace each © with < or > to make a true 
line and compare and order integers. sentence. 
. 11. 00-5 12. -3 03 
Replace the ® with < or > to make a true 13. -9 è -7 14. |-12| è -12 
sentence. i i 


7 is to the right of —3 on the number line, so 


15. Order “i A —2, —3, and 0 from least to 
7 @ -3 greatest. 


16. Order —15, —23, —18, and —20 from 
greatest to least. 


7 Er Moto 
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Objectives and Examples 






e Lesson 2-2 Graph points on a coordinate Write the ordered pair 
\ plane. that names each point. 
Write the ordered pair that names each Fee E 
point and name the quadrant in which 18. Q 
each point is located. 19. N 
A(—3, 2), Il 20. M 
B(4, —3), IV Name the quadrant in which each point 
C(—2, 0), none is located. 
21. (6, 10) 22. (—4, 8) 
23. (0, —12) 24. (13, -7 
e Lesson 2-3 Add integers. Find each sum. 
Find —2 + (-3). 25. 8 + (-14) 64. ~7 +5 
Both numbers are negative, so the sum is 27. —8 + (—2) 28. -8 + 8 
negative. 29. 23 + (-18) 30. —14 + (-—12) 
=2 + (73) = =o 31. —10 +3 + (—6) + 8 
find 4+ c 12) 32. 7 + (—5) + (-7) + 15 
—12| > |4|, so the sum is negative. iniii i 
4 + (-12) = -8 Simplify each expression. 
oo. 7E F (~x) 34. —4y + (-y) 
35. 14m + (—10m) wo, ~31x + 27x 
7 e Lesson 2-4 Subtract integers. Find each difference. 
3 idr Eg. 37. 6 — 14 Soe =H = 5) 
z 7 — (—3)=7 +3 To subtract —3, add 3. 39. 4 — (—5) 40. -3-5 
; =10 41. —6 — (-2) 42. 10 — (—10) 
Find —4 — 8. Evaluate each expression if x = 3, y = —5, 
—4 — 8 = —4 + (—8) To subtract 8, add —8. and z = —1. 
nu 43. 2- x 44. y-z 
A tyez 46. x-ytz 
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® Extra Practice 
See pages 728-729, 








Objectives and Examples 


e Lesson 2-5 Multiply integers. 


—6(—4) = 24 The integers have the same sign, 


so the product is positive. 


3(—5) = —15 The integers have different signs, 


so the product is negative. 


Review Exercises 


Find each product. 


47. —7(—5) 48. 8(—4) 

49. —3(-—2)(6) 50, =U-4 -5 
Evaluate each expression if a = —3 and 
51. —92 52. —7ab 


Simplify each expression. 
53. —7(6m) 54. (—3x)(—15y) 





e Lesson 2-6 Divide integers. 
—9 + (-3) =3 The integers have the same 


sign, so the quotient is 
positive. 


so the quotient is negative. 


The integers have different signs, 


Find each quotient. 
ao. 42° (6) 90., “Go = «7 
57. —24 = (4) So, 40 + (=5) 


Evaluate each expression if a = —4, b = —2, 
and c = 3. 


59, &4 60. 2+ 


C 2c 





Applications and Problem Solving 


61. Banking Mikaela opened a checking 


account by depositing $250. She later wrote 


a check for $25 for the phone bill and $32 


for a magazine subscription. Then Mikaela 


received $20 for her birthday and 
deposited it into her account. What was 
her balance after her birthday deposit? 
(Lesson 2-3) 

63. Scuba Diving A scuba diver descends 
at a rate of 40 feet per minute. Write a 
multiplication equation that tells how far 
the scuba diver moves in 2 minutes. 
(Lesson 2-5) 
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62. Geometry The graphs of M(5, 4), 
N(—4, 3), and P(0, 1) are connected 
with line segments to form a triangle. 
(Lesson 2-5) 


Ei 
oj | | | | | Ix 
PENARE BSR2E5 
Wah SAS Roh 
BRR eee 





a. Multiply each y-coordinate by —1 
and draw another triangle. 

b. Describe how the position of the 
triangle changed. 


"ae Test 





1. Write two division sentences related to the multiplication sentence 6 X (—7) = —42. 
2. Graph {4, —2, 1} on a number line. 


Replace each ® with < or > to make a true sentence. 
3 -5 0 —8 4.9@-2 


Graph each point on a coordinate plane and name the quadrant in which each point is 
located. 


5. X(4, 3) 6. M(-3, 2) 7. A(O, —4) 


Find each sum, difference, product, or quotient. 


(8. -16 +9 9. 5—(-2) 10. -3-5 
X. 4(—6) 12, =14.+(=7) 13. —8(—7) 
14, = 15. <2 16. -8-2 
17.. -F+5+A(-19 18. 8 + (-14) + (-6) f) 5(—2)(3) 


Evaluate each expression if m = 5, n = —8, and p = —3. 


ou. n= p 21, MEA S25. Ai) 
n m+n 
23. pc mirn 24. ep] 25. Dp 


Simplify each expression. 


26. 3x — 8x 27. s10y'= (=3y) 28. 9(—4x) 
20. —-2{—by) 30. (—7m)(3n) 31. 3x + 4y + x — 2y 


32. Weather The table shows record high and low temperatures 
for six cities for the month of November. 


a. Find the differences in temperatures for each city. 
b. Which city had the greatest difference in its record City High Low 
temperatures? Atlanta, GA 
| 73 | 15 
33. Sports The Tigers football team had a gain of 7 yards on i ae TT a 
their first run. They lost 3 yards on their second run and 
gained 12 yards on their third run. What was the total gain Dulles no 
or loss of yardage in the three runs? 
Kahului, HI 


Exercise 32 
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Record Temperatures in 


November (°F) 






















samy Preparing for Standardized Tests 


Data Analysis Problems 


You will need to create and interpret frequency tables as well as 
data graphs. This includes bar graphs, histograms, line graphs, 


and stem-and-leaf plots. 


State Test Example 





Use the information on movie-making costs in 
the table. Make two line graphs on one grid, 
one for average production costs and the other 
for average marketing costs. Title the graph, 
label the axes, use appropriate scales, and 
accurately graph the data. 


Movie-Making Costs ($ millions) 






Production | Marketing 


Hint In open-ended questions, you may 
need to construct a graph, draw a diagram, 
or explain your answer. 








Solution The x-axis shows the years. Decide 
on a scale for the y-axis, which represents costs. 
Since the lowest cost is 4.3 and the highest is 
36.6, use a scale of 0 — 40 with intervals of 5. 
Mark each point (year, cost). Connect the points 
with line segments. 


Y4 The Cost of Making Movies 
s LT a Production 










A A A 
25 
Cost 
($ millions) z Marketing 


1980 1985 1990 1995 X 
Year 
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The 
( Princeton 
Review 





Read the graph or table 
before you read the 
question. 


SAT Example 


The graph below represents the amount of 
money each person earns per day. How many 
days must Andy work to earn as much as Jill 
would earn in four days? 


Earnings per Day 


Dollars 





Jill Andy Sam Maria Lin 


A 480 B 120 C 80 D 12 Es 
Hint Look carefully at the graph. Read the 
title and labels. The range of the y-axis 
scale is 140. 


Solution Calculate the amount that Jill earns 
in four days. The graph shows that she earns 
$120 per day. In four days, she will earn 

4 X $120 or $480. 


Now calculate how many days it will take 
Andy to earn the amount of $480. The graph 
shows that Andy earns $40 per day. 


Divide 480 by 40. 


$480 


$40 per day = 12 days 


Andy needs to work 12 days to earn $480. 
So, the answer is D. 
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After you work each problem, record your 
answer on the answer sheet provided or on 
a sheet of paper. 


Multiple Choice 


1. One winter night the temperature dropped 
3° every hour. If the temperature was 0° at 
midnight, what was the temperature at 
4:00 A.M.? 
A -12° D ae 


B=D 6I? 


2. Which of the following numbers, when 
subtracted from —8, gives a result greater 
than —8? 

A -2 B 0 C2 D 3 


3. How many even integers are there between 
—4 and 4? 
A 2 B 3 C 4 D 6 E 8 


4. If hot dogs are sold in packs of 10 and buns 
are sold in packs of 12, what is the smallest 
number of each you can buy to have no 
extra hot dogs or buns? 


A 30 B 60 C 90 D 120 


5. Find the greatest number of fat grams of 
any hamburger shown in the data. 


Chicken 





Hamburgers 








9 
0125579 
1}2=12¢ 


A 53 B 91 C 35 D 21 


6. In what year was income closest to $20,000? 


Florida’s per Capita 
Personal Income 








1980 1985 1990 1995 
Year 
C 1990 D 1980 


A 1995 B 1993 


N. www.algconcepts.com/standardized_test 


7. The frequency table shows the number 
of books that each student read over the 
summer. Which statement is correct? 


Number of Books | Tally a 





A The students read 4 different books. 
B The most students read only 2 books. 
C Two students read 9 books. 

D There are a total of 21 students. 


8. Which expression has the greatest value? 


A —38 x (-10) B -38 x 10 
C 38 x (—10) D 1x38 
Short Response 
i , - nRa: 
9. What is the value of pre P E] 5° 
Extended Response 


10. The table below shows the winners of the 
first 16 World Cup soccer competitions. 


Winners of the First 16 World Cup 
Soccer Competitions 


Year Champion Year Champion 

1930 | | 1970 | Brazil 

1934 | Italy || 1974 | West Germany | 

1938 | Italy || 1978 | Argentina 

1950 | Uruguay || 1982 | Ital 

1954 | West Germany || 1986 | Argentina 

1958 | Brazil || 1990 | West German 
1994 | Brazil | 


1962 | Brazil 
1966 | 


1998 | France 


Part A Construct a frequency table of the 
World Cup soccer champions. 


Part B Use the frequency table to make a 
bar graph. 
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Make this Foldable to help you organize the 
material in this chapter. Begin with a sheet of 
11" by 17" paper. 


@ Fold the short sides to meet in 
the middle. 


Fold the ton to the b 


Open. Cut along second fold 
to make four tabs. 


© Label each tab as shown. 


E, 


<5 


ve 
ZAR 
R 


va 
7 





af 


we I) 


Reading and Writing As you read and Study the 
chapter, write examples and notes under each tab. 


Pat ere 
Agd 


92 Chapter 3 Addition and Subtraction balan 
x Bi: ta -ee : — CME ER Ne 
z : -D AF, | 


jnm E 


N 
Á 
3 


> 


EEEE 


TUA 
"yn 
=- 


TN 
TE a = 


Dr 
a si 
Sera 
a Ni 


A z 
staat 


N 


at? 
SN 
Wat 


TiL 


EEE 


T 


E 
i 
9 


AN 








4 ve ° 
ee os 
J ne # a 
T: m x” e 
P P £ 
A 
- 


D A 
apet BP 


- 















= 
t 


= Problem-Solving 





Project 





At Funland, an amusement 
park, you can buy a 50-ticket 
pass to use at any time. The 
table shows the number of 
tickets needed for each ride. 
You can use all 50 tickets 
by riding one 5-ticket ride 10 
times. In what other ways can 
you use exactly 50 tickets? 












The Mighty Axe 
Log Chute 6 
Kite-Eating Tree 
Mystery Mine Ride 
Ripsaw Roller Coaster 
Screaming Yellow Eagle 
Skyscraper Ferris Wheel 
Tumbler 







on 


“I ON 





Oo WO O) 












Working on the Project 


Work with a partner to solve the problem. 


Strategies 


Look for a pattern. 






e If you ride each ride once, can you use exactly 






50 tickets? Draw a diagram. 
e Suppose you ride six 5-ticket rides. Can you use Make a table. 
all of the remaining tickets with none left over if Work backward. 






you do not ride any more 5-ticket rides? 





Use an equation. 





Technology Tools Make a graph. 


èe Use a spreadsheet to find the number of tickets a Guess and check. 
person can use for different combinations of rides. 







e Use word processing software to design an ad 
campaign. 











inter NET Research For more information about amusement parks, visit: 


BRLISSERAS www.algconcepts.com 
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Presenting the Project 


Suppose the 50-ticket pass costs $25 and an all-day pass for one person costs 
$18.95. Design an ad campaign that answers the questions below. 






èe Suppose the amusement park is open from 10:00 A.M. to 9 P.M. About how 
many tickets could you use during that time period? 







e What are the advantages and disadvantages of buying a 50-ticket pass? 
an all-day pass? 









es 
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What You'll Learn 


You'll learn to compare 
and order rational 
numbers. 


Why It’s Important 
Shopping Knowing 
how to compare 
rational numbers will 
help you determine 
better buys. 

See Example 6. 





Rational numbers are frequently used in daily life. They consist of all 
positive and negative fractions. All integers are also rational numbers 
because integers can be expressed as fractions with 1 in the denominator. 


2 3 
For example, 2 equals 1 and —3 equals — zs 






A rational number is any number that can be expressed 
as a fraction where the numerator and denominator 
are integers and the denominator is not zero. 










Rational 
Number 





Symbols: 5 where aand bare integers and b + 0 





Some examples of rational numbers and their form as a fraction are listed 
in the table below. 


KULGE > | 31 | 0.625 0.666 
Number 4 
im 2/13} 5 |o| 2 


Rational numbers can be graphed on a number line in the same manner 
as integers. 









-4 -0.75 -} -02 0 | 05 


iw 
ah 


Graphing rational numbers on a number line helps you to compare them. 
Just as with integers, the numbers on a number line increase in value as 
you move to the right and decrease in value as you move to the left. 


The following statements can be made about the number line above. 


Symbols 


The graph of —1 is to the left of the graph of ->. 


—1 is less than -5 


The graph of 1 is to the right of —0.25. 
1 is greater than —0.25. 
The graph of + is to the left of 0.5. 


$ is less than 0.5. 
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A mathematical sentence that uses < and > to compare two expressions 


is called on ely When you compare two numbers, the following 
property applies. 








Symbols: For any two numbers a and b, exactly one of the 
Comparison following sentences is true. 


Property a<b a>b a=b 
Numbers: If a= 2 and b = 3, then only 2 < 3 is true. 







Replace each © with <, >, or = to make a true sentence. 


1.5 8 —8 





Since any positive number is greater than any negative number, 
LS = p, 
—14 + 8 @ 2(—3)(5) 


—14 + 8 @ 2(—3)(5) 


-6 @ —30 Find the value of each side. 


—6 is to the right of —30 on a number line and —6 > —30. 
oo, E + 6 20-315). 






| 

i 

| 
WIN 


W |N 


, , , og 4 
Since any negative number is less than any positive number, ~= < 


œ |W 


b. —5(0) © 16 + (-16) c. -> 






To compare two fractions with different denominators, you can use 
RAINES Cross products are the products of the diagonal terms of 


two fractions. 


8(2) © 7(3) Find the cross products. 
16 < 21 


2 3 
If 16 < 21, then 7 < 3" 
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i | w llowing property 
if tes the following Ẹ r" 
|E -< example illustra 

This examp 

| 


i 
| rational numbers 2 p and < ~ with 
bols: For any a With bs 
™ d> 0: 0a i 
Comparison 1. 1f < 7 then p < - 
Property for 9. If ad < be, then ‘or 
Rational > 3 
on < i 
TENTE Numbers: 1.15 <q then 8 <9 


E 
2, if 8 < 9, then 3 < 4. 





This property also holds true if < ts replaced by > or = 


Replace each © with <, >, or = to make a true sentence, 


PF O =e- 
8 10 
a P 
3 10 maiji 
4(—5) @ 6(—3) 
30 < 32 cross products. Oh a = 18 





You can use a calculator 
to express rational 
numbers as decimals 

| so they can be easily 
compared. 





| 10(3) e 8(4) Find the 
| 


| 1@ Another way to compare rational numbers is 3 to express them as 
, oY" | terminating or repeating decimals. 


Write A 5; and a in order from least to greatest. 









= ()375 This is a terminating decimal. 


= 103333 2003 This is a repeating decimal. 


UI|N Wl jw 
Il 

œ 

Aa 


This is a terminating decimal. 


In order from least to greatest, the decimals are 0.3, 0.375, 0.4. 50 i 


fractions in order from least to greatest are 


Co |W 


2 
= 


Bah 


alts 
Write the numbers in each set from least t0 gt 





9 1 
8’ 6 
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Q 


similar items. Many people use unit cost to comparison shop. The least 
unit cost is the best buy. 


LW, 
ol Wo, 





Shopping Link 


Check for Understanding 










You can use the cost per unit, or unit cost, to compare the costs of 


unit cost = total cost + number of units 


Rolando needs to buy colored pencils. The 
cost of a package of 12 pencils is $6.39. 

A package of 24 pencils costs $12.89. 
Which is the better buy? Explain. 


Find the unit cost of each package. 
In each case, the unit cost is 
expressed in cents per pencil. 


unit cost of package of 12: 
6.39 + 12 = 0.5325 or about $0.53 per pencil 


unit cost of package of 24: 
12.89 + 24 ~ 0.5371 or about $0.54 per pencil 


Since $0.53 < $0.54, the package of 12 pencils is | 
the better buy. 


| 
| 
Communicating 1. Write three examples of rational numbers. Vocabulary li 
Mathematics Include one in decimal form and one negative e nho f 
number. inequality {| 
à , , cross products | 

2. Give an example of two different fractions mi cost 


Math Journal 3. 


Guided Practice 





nN 





whose cross products are equal. 


Create a list of at least five commonly used fraction-decimal 
equivalents such as = 0.5. Explain why memorizing 
them is useful. 


Peete Express each fraction as a decimal. 


Sample 1: + Sample 2: 5 
Solution: 1 =+ 4 = 0.25 Solution: 2 + 3 = 0.6 | 
8 3 2 9 £ 
4. 10 6. 1 6. z 7. 3 8. 5 
9. Graph the set of numbers ;—3, 1.5, 5, 0, —2.6! on a number line. Use 


it to explain why —3 < —2.6. 
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Replace each ® with <, >, or = to make a true sentence. 


(Examples 1—4) 

10. 08 -—4.3 11.15 — 24 @ —3(2)(—6) 
1. 1] Zgi 

Te, 7% i 12. 3°71 


Write the numbers in each set from least to greatest. (Example 5) 
DE, e aa a (iS. 22.2 


> F D 5’ 10’ 8 


16. Shopping Thompson’s Market sells a 25-pound bag of Happy Chow 
dog food for $15.49 and a 30-pound bag of Super Chow dog food for 
$17.39. Which brand is the better buy? Explain. (Example 6) 


Practice 





Homework Help 
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Q -1x6 -2 


Replace each © with <, >, or = to make a true sentence. 
18. 8.2 9-7 
) 
20. -3% 3(0) 
a By 
22. .—8 + 3& 7(2)(-3) 


19. -0.88 € —0.86 


29. Compare the numbers —2.002 and —2.02 usi 
-2.0092 1S |eSS Than ~2,9 


30. Write an inequality that compares = and =. 
5's (és than È 
31. Using a number line, explain why mr -2 


ng an inequality. 


54 EFF 
32. ghd 6’ 5 33, 2” 8’ 0.6 

it i 3 77 3 4 
34. 5r: Af. 6 35. ~ 4! 6! Tg 

ae 22 1 a nS 
36. 10’ 8’ 3 37. 5/ 0.6, $ 








Which is the better buy? Explain. 
38. a 16-ounce bottle of juice for $0.89 or a 20-ounce bottle for $1.09 


39. a dozen eggs for $1.59 or 18 eggs for $2.49 
40. a 25-pack of computer diskettes for $9.95 or a 30-pack for $12.97 
aÀ an 8%-yd by 12-in. roll of aluminum foil for $1.29, a 165-yd by 


12-in. roll for $2.89, or a 25-yd by 12-in. roll for $2.99 
Applications and 


Problem Solving 42. Tools Julie is using a socket wrench to tighten a bolt on her car. She 
LW, . . . 
G needs to use the next size smaller than the -inch socket. Which 
socket should she use, 1inch, Sinch, or 2inch? 


43. Life Science Scientists have identified over 360,000 species of 
beetles. The table below lists the average lengths of six beetles. 


Confused Elm Pe Bsa 
Species Firefly Flour Leaf Mealworm y p 
Beetle Beetle 
Beetle Beetle 





a. Which beetles are larger than the Lady Beetle? 
b. Name the beetle whose length is half that of the Japanese Beetle. 


44. Critical Thinking Does + name a rational number? Explain. 


Mixed Review Find each quotient. (Lesson 2-6) 
45: —42 = 6 46. -—16 + (—4) 47. -= 


Evaluate each expression if a = 4, b = —5, and c = 2. (Lesson 2-5) 
48. —3b 49. 6ac 50. a+ bc 


Standardized 51. Grid In The deepest lake in the world is Lake Baikal, in Siberia. Its 

Test Practice / deepest point is 5315 feet deep. If its surface is 1493 feet above 

<> => 4> sea level, how many feet below sea level is the deepest point? 
(Lesson 2-3) 


52. Multiple Choice Use the graph to 
name the coordinates of 
point F. (Lesson 2-2) 
A (—2, 3) B (3, 2) 
Gi 2) 3) D (2,3) 
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, To add ratio ers, vou can use the same rules you used to add 
What You’ll Learn ational numbers, you cé i 


integers. 


You'll learn to add 
and subtract rational 





numbers. 

Why It’s Important Find each sum. 
Agricutture Knowing 

how to add and —4.8 + (—8.7) 


subtract rational 


numbers can help -4.8 + (-8.7) = —(|-4.8] + |-8.71) The numbers have the same sign. 


you solve agriculture = —(4.8 + 8.7) Add their absolute values. 
problems. = —13.5 
See Example 4. 


41) The LCD is 6. Replace 34 with 3% 
6, 2 b 


|| 

Se) 
D | 

-+ 

| 

us 






p isit | | 4! | 32 | The signs differ. Subtract the lesser 
rerequisite = —||—4—| — |3— oe eee 
> 6 6 ibsolute value from the greater. 
Skills Review ear = : ò 
Operations with = —(42 i 34] The sign is negative. Why? 
l ‘6 6 
Decimals, p. 684 | g 
| = -(32 + 32) 1 with Sz. Then subtract. 


|| 
| 
O Jo 
O 
Lom 4 
| 
Ni] 


a. —0.76 + (-—1.34) 


When adding three or more rational numbers, you can use the 
Commutative and Associative Properties to rearrange the addends. 









Find 14.8 + (—7.2) + 30.7. 


14.8 + (—7.2) + 30.7 
= (14.8 + 30.7) + (—7.2) Comm. & Assoc. Properties (+) 
= 45.5 + {—72) Add. 
= 38.3 


PET TL: 











Your Turn Find each sum. 


l E 7 es A 
c. 28.3 + (—56.1) + 32.4 + (-75.1) d. TERA 7) 
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a 






Example Jason Wilson has kept track of the Level Above or Below 
Agriculture Link level of water in his farm’s pond over ’ Average (feet) 
the past five years. He compared the 
water level to the overall average. 
Find the net change in the water level 









of the pond. 
Prerequisite To find the net change in the water 
Skilis Review lesol nád 
Adding and Subtracting l 
Fractions, p. 687 
p 





Group positive numbers together and 
negative numbers together. 





paia 
anpa AA 
=2 + 1s + = + (=) + (-2-2,) The LCD 1s 12. 
= + (“i 
z 16 
12 
7 = == Divide 16 and 12 by their GCE, 4. Then simplify. 
= + OF 15 


You subtract rational numbers the same way that you subtract integers. 


Find —4.5 — 6.8. 











—4.5 — 6.8 = —4.5 + (—6.8) To subtract 6.8, add —6.8. 


mALS The numbers have the same sign. 
Add their absolute values. 


Your Turn Find each difference. 








Rese. — Old 
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, 7 __3 
Evaluate a — bif a= = and b = T 










— 





A laut) ellen a tle S with —2 
| a-b= =? =e Replace a with r and b with 3 
~ -4 ii : To subtract 7 add 3 
35 24 m. 
= —~4+— The LCD is 40. 
Ta 
si scab 
40 
| 
Your Turn 






g. Evaluate x — y if x = 25.8 and y = —13.9. 


h. If m= -3 and n = -£ what is the value of m — n? 





Check for Understanding 





Communicating 1. Explain how the sum —4.78 + 10.23 + (—7.04) + 0.92 can be solved 
Mathematics in more than one way. 


2. Describe an example of adding rational numbers from a newspaper. 


Guided Practice Find each sum or difference. (Examples 1-5) 
3. 45 + (=3.6) + “Lesa 5. —5:6: 945 
E- 1 {aghat 
6. == 2 Te 4+ (=75) £3 


Evaluate each expression if a = -5, b = —0.85, c = 1.36, and d = -5 
; 8. b-c 9. a+ d | 
Q 3 10. Stock Market On Monday, stock in JAB Corporation rose J points. 


The next day, the stock dropped 13 points. What was the net change 
in the price of the stock? (Example 6) 


| 
d ) 
# 
; 
: 
y 
Į 
= 
© è e 3 E EJ ə 2 ə a 3 9 e OZEE 
i 





Practice Find each sum or difference. 
11. —4.7 + (-8.6) 12. 89.3 + (—14.4) 
13. —2.68 — 3,14 14. —18.7 + 12.0 + (—9.2) 
152.—0.23..—.0:13'-hi(=09) 16. =3.12 + 4.33 + (—1.89) 
17. —18.9 + (—3.15) — 7.43 18. —0.8 + 3.5 + (—7.6) + 28 
19. -4+4 20. -2 - (2) 21. 32-9 


— 
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5 35 1 2,2,3 
22. -5 + (77) aaa k a, 
1 cf 3 1 3 
a6. oo 241(-= oh ee a Ea 
Homework Help 4 | 1) 4 2 | 4 
For 
Ex Evaluate each expression if a = -5, b=1 $, c = 14.6, and d = —5.9. 


11, 12 


-2 

30. Find the value of y — 0.5 if y = —0.8. 
3 

31. Evaluate x — 33 if x = -22. 


Extra Practice j 


. . 3 2 
See page 696. n _t)\)_-£ 
pag 32. Find the value of a if a 1 4- =) 5 


26. a+b 27. a— b 28. c- d 29. 1-d 
1 





Applications and 33. Banking On Wednesday, Lakeesha wrote checks for $289.53, $312.41, 
Problem Solving and $76.89. On Thursday, she deposited $210.08 and $315.17 into her 
ol Wo checking account. What is the net increase or decrease in Lakeesha’s 


© A 
QX © account? 


34. Sports The game of quoits is played with metal 
rings. As in horseshoes, the object of the game is 
to throw the quoit onto or as close as possible to 
a vertical metal pole. The dimensions of the quoit 
are shown at the right. What is the diameter of 
the hole in the center of the quoit? 





35. Critical Thinking The net snow pack level in the Sierra Nevadas over 
the past five years has been 14 feet above normal. The following 
snow pack levels were recorded for the first four years: 15 feet above 
normal, 1$ feet below normal, 2 foot below normal, and 25 feet 
above normal. What was the snow pack level for the fifth year? 


Mixed Review 36. Shopping Which is a better buy: a 184-gram can of peanuts for $1.09 
or a 340-gram can for $1.99? Explain. (Lesson 3-1) 


Evaluate each expression if g = —4, h = 5, and j = —6. (Lesson 2—6) 


j-9 
37. —20 + (h + o) 38, = 





39. Simplify (4b)(—3c). (Lesson 2-5) 


40. Music Monica has 16 CDs that are either country or jazz. She has 
8 more jazz CDs than country CDs. How many of each does Monica 
have? (Lesson 1-5) 









Standardized 41. Short Response Simplify 5y + 2(7 + 3y). (Lesson 1—4) 
Test Practice 
D D & | 42. Grid In Find the value of 16 + [2(13 — 11)]. (Lesson 1-2) 
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A set of data can contain many numbers. To help understand the data, 

you can let one number describe the set of data. This number is called a 
mean, median, mode, because it represents the center, or middle, 
and range of of the data. The most commonly used measures of central tendency are 


a set of data. the mean, median, and mode. 


Why It’s Important 
Meteorology A 


What You’ll Leam 


You'll learn to find the 


The mean, or average, of a set of data is the sum of the data divided by the 





meteorologist can number of pieces of data. 


compare climates by 
comparing the mean, 
median, mode, and 
range of a set of 
temperature data. 
See Example 5. 


The table below shows how much snack food Americans consume. 


Favorite Snack Foods 


Amount 5 
Consumed , 
(Ib per 
person 
per year) 2 
1 
0 
Potato Chips Pretzels Snack Nuts Corn Chips Party Mix 


Tortilla Microwave Cheese Ready-to-eat Homemade 
Chips Popcorn Puffs Popcorn Popcorn 


Source: Snack Food Association Snack Food 














Example Find the mean of the snack food data. 
First, find the sum of the amounts consumed. Then divide by the 
number of items of data. In this case there are 10 items of data. 


a 67449 4254+154+154+12 +087 06 + 04-7 6s 
mean = i ea E o 


= 20° or 2.05 The mean of the data is 2.05 pounds. 


10 


Prerequisite 
Skills Review 


Operations with 
Decimals, p. 684 





Your Turn Find the mean of each set of data. 









b; Stem 





a. 19,21, 16,17, 15 22, 6 
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Example 
Food Link 


Graphing 


Calculator Tutorial 
See pp. 724-727. 
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Notice that the amount of potato chips consumed is far greater than the 
amounts of other snacks consumed. Because the mean is an average of 
several numbers, a single number that is so much greater or less than the 
others can affect the mean a great deal. In such cases, the mean becomes 
less representative of the values in a set of data. 


The median is another measure of central tendency. 


The median of a set of data is the middle number when the data in the 
Set are arranged in numerical order. 


Find the median of the snack food data. 









Arrange the numbers in order from least to greatest. 
04 04 06 08 (1.2 t 15 15 25 49 6.7 
median 
Since there is an even number of data items, the median is the mean of 


the two middle values, 1.5 and 1.2. If there were an odd number of data 
items, the middle one would be the median. 


15+1.2 _ 27 


5 z Or Loo 


median = 


The median is 1.35 pounds. The number of values that are greater than the 
median is the same as the number of values that are less than the median. 


Your Turn Find the median of each set of data. 


c. 4,6, 12,5,8 d 10,3; 17,4, 6,642; 15 





You can use a graphing calculator to find the mean and median of 


the snack food data. First press | STAT | |ENTER|. Under L1, enter 


in the numerical data. Once all of the data are entered, press 

>| [ENTER]. Statistics will appear on the screen. 
The first statistic, X, is the mean. Scroll down, and you will find 
the median given by the label “Med.” 


Try These 


1. Use a graphing calculator to find the mean and median of the 
snack food data. Did you get the same answers? 


2. An outlier is an item that is much greater or much less than the 
other data. In the snack food data, potato chips, at 6.7 pounds 
per person per year, is an outlier. Find the mean and median of 
the data without potato chips. Is there a significant difference in 
your answers? Explain. 


Lesson 3-3 Mean, Median, Mode, and Range 105 
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A third measure of central tendency is the mode. 


fiji The mode of a set of data is the number that occurs most often in the set. 


Sometimes a set of data has only one mode. In other cases, every item 
in a data set occurs the same number of times. When this happens, the set 


ol Wo has no mode. 
©% % 










Example Find the mode of the snack food data. 


Food Link Look for the number that occurs most often. 


04 04 06 08 12 15 15 25 49 67 


In this set, 0.4 and 1.5 each appear twice. So, the set of data has two 
modes, 0.4 pound and 1.5 pounds. 


Your Turn Find the mode of each set of data. 





f. 300, 34, 40, 50, 60 





= ey ga ls a es 


The snack food data has a mean of 2.05 pounds, a median of 1.35 
| pounds, and two modes of 0.4 pound and 1.5 pounds. As you can see, 
| the mean, median, and mode may not be the same value. 


Measures of central tendency may not give an accurate description 


of a set of data. Often, measures of variation are used to describe the 


distribution of the data. Acommon measure of variation is the range. 


Panne The range of a set of data is the difference between the greatest and the 
J least values of the set. 


To find the range of the snack food data, subtract the least value of the 
data set from the greatest value. 





The greatest value is 6.7. 
The least value is 0.4. 
So, the range of the data is 6.7 — 0.4 or 6.3. 


Example 








Find the range of the data set {19, 21, 18, 17, 18, 22, 46}. 


The greatest value is 46. The least value is 17. 
So, the range is 46 — 17 or 29. 


Find the range of each set of data. 


g. 4,6, 12,5, 8 
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Suppose the temperature in a building is always 10°F cooler than the 
temperature outside. The average outside temperature for two weeks 
is given below. Find the mean, median, mode, and range for both the 
inside and outside temperatures. Compare these values. 


Meteorology Link 


81°F 82°F 83°F 84°F 85°F 86°F 87°F 





















Median 
84°F 
74°F 


Temperature Mean Mode 
74°F 73°F, 75°F 


Note that the mean, mode, and median of the outside and inside 
temperatures differ by 10°F, while the range is the same. 


Range 













Data can be classified in several ways. Suppose a person tracks the 

number of men and women who walk into a theater. These data are 
because there is only one variable being measured, gender. 

The data are also categorical because they fit into one of two categories, 
man or woman. If the person also asks each theatergoer’s age, the data 
would be bivariate because there are two quantities being measured, 
gender and age. The age data are classified as measurement because there 
are several values for age rather than just a few categories. 


Check for Understanding 





Communicating 1. Illustrate how the mean of a set of data is Vocabulary 
Mathematics affected by an extremely high or low value. E dre Gt Cantal 
2. Describe the steps you would take to find the tendency 
mean, median, mode, and range of the data below. mean, median, mode 
$ measure of variation 
è yx K range 
E X. MO X univariate 
KX RT- OER X-K catagorical 
01 234567 bivariate 





Eric says his mean test score is a good measure of how he 
is doing in class. Sonia disagrees. Who is correct? Explain. 





Guided Practice IHAL Find each quotient without using a calculator. 





Sample 1: 156 + 8 Sample 2: 98.7 + 3 
19.5 32.9 
Solution: 8)156 Solution: 3)98.7 
-8 -9 
76 8 
mle EAS 
40 27 
—40 z271 
0 0 


(continued on the next page) 
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87 +6 E 19443 6. 2.04 = 8 
f 0.453 +8 8. 35.6 +2 9. 189 +4 


P 


Find the mean, median, mode, and range of each set of data. 
(Examples 1—4) 


10. 26, 30, 45, 61, 68 RES Viz, be, 12.44 125,453 
12. 3.8, 6, 4.5, 9, 6.2, 4.9, 7, 7.6, 3.8, 4, 7 
13. Stem Leaf 14. 








15. Sales The district manager of a cellular phone company wants to 
promote an employee to sales manager. The quarterly sales for the 
two employees for the last two years are listed below. (Example 5) 


Name Quarterly Sales (thousands of dollars) 


a. Find the mean, median, mode, and range of the quarterly sales 
data for each employee. 


b. Based on sales, who should be promoted to sales manager? 





Explain. 
Practice Find the mean, median, mode, and range of each set of data. 
10. 7, Sede te Oe? Ie 10,5, 14, 1,0, ¥,.20 
Homework Help 18. 1.5, 1.2, 1.1, 13, 1.6, 1.1 19. 03.03.03.01 
20. 45, 32, 17, 65, 50, 55 21. 200, 24, 20, 40, 20 


22. 95, 76, 88, 82, 73, 65, 76, 76, 84, 90 
23. 10.2,8.8, 10.0, 9.4, 12.6, 10.2, 9.8, 12.0 


24. 25. X 
Ky X 
KON X x 
KEK AX Xx X 


Extra Practice 
See page 697. 





10 10.5 11 11.5 12 12.5 


26. 27. Stem 





8 = 20.8 





20 


28. Find the median of $12.99, $5.89, $6.75, $2.45, $9.25, and $5.88. 
29. Give an example of a set of data that has no mode. 
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Write a set of data with six numbers that satisfies each set of 
conditions. 


30. The mean is greater than all but one of the numbers. 


31. The mean is smaller than all but one of the numbers. 





Applications and 32. Sports The batting averages for 10 players on a baseball team are 
Problem Solving 0.234, 0.253, 0.312, 0.333, 0.281, 0.240, 0.183, 0.222, 0.297, and 0.275. 
K on Find the mean batting average for these players. 
& 33. School Jack’s last four test scores in French were 88, 77, 81, and 83. 


What must he score on the next test so that his average is exactly 85? 


34. Zoos The table shows the number of acres for the five largest zoos 
in the United States. 


San Diego ee Miani Albuquerque 


Wild 700 TP Biological 


Animal Park Park 


Acres 2200 500 


Source: World Almanac 





a. What was the mean size of the zoos? 


b. Does the mean size accurately describe the values in the set of 
data? Explain. 


35. Business The salaries of the 12 employees at the Hanson Company 
are $28,500, $32,000, $29,500, $31,200, $28,600, $38,500, $20,100, 
$85,000, $36,000, $25,350, $26,500, and $19,850. 

a. Find the mean, median, and mode of the data. 

b. Suppose the president is interviewing an applicant. Should the 
president quote the mean, median, or mode as the “average” 
salary? Explain. 

c. If the employees are asking for a pay raise, should they quote the 
mean, median, or mode as their “average” salary? Explain. 


36. Critical Thinking List six numbers whose mean is 50, median is 40, 
and mode is 20. 





Mixed Review Find each sum or difference. (Lesson 3-2) | 
1 3 34/_9\)_1 i 
37. —2.5 — 7.4 38. 6, + (-35) 39, 3+ (-2)-3 | 
40. Write an inequality that compares -Ë and 5: (Lesson 3-1) | 
Standardized 41. Short Response Graph the set of points {—3, 4, 2, —2, 0, —1} ona 
Test Practice 7 a number line. (Lesson 2-1) 
D a> &> 


42. Gridin You have 40 pieces of fencing that are each 1 meter long. 
What is the largest rectangular area in square meters you can enclose 
with these pieces of fencing? (Hint: The formula for perimeter is 
P = 2(€ + w), and the formula for area is A = lw, where € is the 
length and w is the width.) (Lesson 1—5) 





(> www.algconcepts.com/self_check_quiz Lesson 3-3 Mean, Median, Mode, and Range 109 


Tnvestigation 








DUGI and PIZZI ond 


I . pag” | ©. Af? i % ' 
A Eoeryting, Aicel 


| Materials Arithmetic Sequences 


Sugar Cubes or . be 
| wooden cubes ^A Sequence is a set of numbers in a specific order. 


investigate 
1. Use cubes to form the 


| four figures shown. CUE ted ns 
Examine how Figure 2 Pic ee : 
is different from Figure 1, . © . l 


Figure 3 from Figure 2, 
and so on. 





Figure 1 Figure2 Figure 3 Figure 4 


| | qa. Make a table like the one below. Write the numbers 1-10 in 
im columns 1 and 2. Record the number of cubes in each of the four 
figures. Build a fifth figure and record the number of cubes used. 


Look for a pattern and complete column 3. 


Figure Term Number New Number of Cubes- 
Number Number of Cubes Previous Number of Cubes 
1 

. Find the difference between the new number of cubes and the 
number of cubes from the previous row to complete column 4. 

. List the numbers in column 3 from least to greatest, with commas 
separating the numbers. This list is a sequence. Each number in 
the sequence is called a term. 


d. The sa in part c is called an. 
the difference between any two co the 
nsecu always 
same. What is this difference? ee. 


2. An arithmetic sequence can be written as a formula in several ways 


a. a and complete a table like the one on the next page for term 


ition and Subtraction Equations 





becausé 
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Term Number Term Value Form 1 Form 2 Form 3 


1 + (1-3) 





b. A recursive formula for a sequence describes the new term as it 
relates to the previous term. Look at the column labeled “Form 1.” 
For this arithmetic sequence, you can describe a recursive formula 
as term value = previous term value + 3. Another way to write this 

formula is f, , , =f, + 3.f, + 4 is the value you are trying to find. 

f, is the value of the previous term. Describe Forms 2 and 3 using a 


formula like f, , 4 =f, + 3. 


3. A pizza chain offers the deal Buy one pizza at regular price and get 
3 additional pizzas for only $4 each. The first pizza costs $7.99. 
: a. Copy and 
Pizza Term Costof New Cost of Pizza — complete a table like 
Sma a ee CRIS A the one at the left for 


a | a [se] | terms 1-10. 
$11.99 





b. Write a sequence representing the cost of the pizzas. Then write a 
recursive formula representing the sequence. 





Extending the Investigation 









In this extension, you will examine other sequences and their formulas. 
1. Use cubes to make the figures shown. wat E a MEIT NL 





2. Make a table similar to the one in l ; i 
Exercise 1. . . 
3. Write a recursive formula for the 
sequence. I E A ar i 
Figure 1 Figure 2 Figure 3 
Presenting Your Investigation 


Here are some ideas to help you present your conclusions to the class. 


e Make a brochure showing the sequences you wrote in this investigation. 
Include your tables, formulas, and any diagrams. 


e Describe a situation that results in a sequence similar to those in this investigation. 
Make a poster showing tables, formulas, and diagrams for this sequence. 


DLIELNET Investigation For more information on 
sequences, visit: www.algconcepts.com 
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| 
i 
| 
| 





What You'll Leam 


You'll learn to 
determine whether a 
given number is a 
solution of an 
equation. 


Why [t's Important 
Heath Knowing how 
to find the solution of 
an equation can help 
you determine your 
normal blood pressure. 
See Example 3. 








A statement is anv sentence that is either true or false, but not both. 


a. a ee 
Look at the sentences below. Are they true or false: 









True or False? 


true 


A number divided by O is a rational number. 
A square has 4 sides of equal lengths. 
The sum of an even and odd number is even. 


The sum of angles measures in a triangle equals 180 


You can choose symbols to express mathematical statements. 


Statement 














The sum of 4 and 5 is 9. 





Words Symbols 
A number m minus 5 is equal to 12. m—5= 12 
20 equals a number y plus 4. 20=y+4 
Eight increased by a number d is 6. 8+d=6 
Seven minus a number equals 5. 7-x=95 
The sum of a number and 11 equals 20. z + 11 = 20 


Mathematical sentences like these are called open sentences. An 
open sentence is neither true nor false until the variable is replaced 
by a value. A set of numbers from which replacements for a variable 
may be chosen is called a replacement set. Finding the replacements 
for the variable that results in a true sentence is called the 
open sentence. The replacement values are called a of the 
open sentence. 





Find the solution of m — 5 = 12 if the replacement set is 
{15, 16, 17, 18}. 


Value form m — 5=12 True or False? 





Since 17 makes the sentence m — 5 = 12 true, the solution is 17. 
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Find the solution of 2n + 3 = 9 if the replacement set is {2, 3, 4, 5}. 







Value forn 2n+3=9_ True or False? 





Therefore, the solution of 2n + 3 = 9 is 3. 


a. Find the solution of 3n — 2 = 13 if the replacement set is {4, 5, 6, 7}. 


b. Find the solution of —2x + 1 = 7 if the replacement set is 
(a) sede 






Open sentences and replacement sets are used frequently in real-life 


7 situations. 
go %o,, 
Q& A O 






Example The normal systolic blood pressure p of a woman who is A years old 


Health Link is given by the formula p = aa) + 107. Ms. Adams recently had 
her annual physical. Her blood pressure was normal. If Ms. Adams’ 


blood pressure was 121, how old is she: 34, 35, 36, or 37? 





You need to find the replacement for the variable that results in a true 
sentence. First, replace p with 121. 


121 = AGF) + 107 


Then replace A with each of the replacements. 








Value forA 121 = AA + 9) + 107 True or False? 


100 


The solution is 35. So, Ms. Adams is 35 years old. 









Blood pressure cuff 
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= 
ah Look Back ^N 


Equations: 
Lesson 1-1 





Cosi 


À, 





iT 


us 


Examples 


Prerequisite 
Skills Review 








p. 685 





F E, R p 


Check for Understanding 





Communicating 


$ > SY 
ro s 
_ Mathematics 
a at aS 
Ay 


“4 





Guided Practice 









simplifying Fractions, 


Recall that an open sentence containing an equals sign, =, is an 
equation. Sometimes, you can solve an equation by simply applying 


the order of operations. 


Solve each equation. 
4(8) +6=a 


4(8)+6=a Multiply 4 and 8. 
32 +6=a Add 32 and 6. 
38 =a 


The solution is 38. 


Your Turn 





c. t= —3(4-3 + 6) a 








1. Describe the difference between a statement 
and an open sentence. 


2. Define the term solution. 


3. Explain how to find the solution of 2n — 3 = 25 


if the replacement set is {12, 13, 14, 15}. 


5 _3+4-2 
28-3 

4 PSST 
t= Evaluate the numerator and denominator separately. 
si a s+4-3=/—2ers 

25 28 -3 =25 

F i _ 
m=z; Simplify. 
The solution is 3 









Vocabulary 








statement 
open sentences 
replacement set 
solving 
solution 







Find the solution of each equation if the replacement sets are 
a = {5, 6, 7}, b = {-1, 0, 1}, and c = {—2, —1, 0, 1}. (Examples 1 & 2) 


4.6=c+8 Saa > = 17, 
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e Teao haa 
6. eae = 3b 


Solve each equation. (Examples 4 & 5) 


7.12-03=y 8. p=5(10)+2-4 9. n= >8+1 


its 
10. Health The normal systolic blood pressure p of a man who is 
A years old is given by the formula p = Ace) + 120. How old 


is Mr. Nichols if his normal blood pressure is D 18, 19, 20, or 21? 
(Example 3) 


Practice 








Homework Help 
= 
Exercises Examp 
ae 
a 
oat = 
pasii | 






= = 


ao Practice 


See page 697. 







Applications and 
Problem Solving 


oo Wo, 
& Oo 





Find the solution of each equation if the replacement sets are 
x = {2, 3, 4, 5}, m = {—5, —4, —3}, and d = {—1, 0, 1, 2}. 


11.x+5=9 12. 2d = =2 13. 8- m= 11 
4 =S= =—7 FM 15. 4x + (—2) = 10 16. 9d — 20 = —20 
17. 6x + 7 =31 18. —23 = 3d — 4(5) 19. 3- m= ő 
ie g 6d = 2(x—-2)__4 
20. 5 6 12 - 2L 4 + 3 = 3d 22. 3 75 


Solve each equation. 

23.6°7=y 24. g = 14.8 — 3.75 25. h=5+2+3 

26. -77 -52 =k 27. 3+18+6=w 28. m = —2(5)+ 4:5 
29. n= (18+ 6)-4 30. 20-—3-3-—14=m 31. 7*3-—15-+5=5D 


Leota _14+7 4-7-4 _ 
32. 9.3-7 P 33. a= 5 34. aaps TFS d 


35. Find the solution of 2(7) — 12 = v. 
24 +2, 
gmi 





36. What is the value of g if g = 


37. Recreation At Sinclair’s Balloon 
Rental, the cost of renting a hot air 
balloon is given by the formula 
C = 85 + 36h, where C is the cost 
in dollars and h is the number of 
hours. Michael and Keisha paid a 
total of $301 for a balloon ride. Did 
they rent the balloon for 5, 6, 7, 
or 8 hours? 





38. Geometry To find the area of a bı 
trapezoid, you can use the formula 
A = Żh(a + b), where h is the height 
of the trapezoid and a and b are the 
lengths of the bases. If a trapezoid has eS a 
an area of 35 square feet and bases of 
4 feet and 10 feet, is the height 3, 4, 5, 
or 6 feet? 
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39. Life Science At birth, a baby blue whale 
weighs 4000 pounds and gains 200 pounds 
each day while nursing. The formula W = 
4000 + 200d represents this situation, where 
W is the weight of the baby and d is the 
number of days it has nursed. How many 
days has a baby blue whale been nursing if it 
weighs 17,000 pounds: 63, 64, or 65? 





40. Critical Thinking Write four different open 


sentences that each have 3 as a solution. Blue Whales 

Mixed Review Find the mean, median, mode, and range of each set of data. 

(Lesson 3—3) 

41. 38, 42 46, 40, 40 42., Daly Oily Op OV DD, 3G, 37,33 

Evaluate each expression if x = — a y=7,, and z = st. (Lesson 3-2) 

43. 2-—x 44. y+z 45. ams 
Standardized 46. Short en Thomas buys 4 = yard of ribbon, > = yard of plaid 
Test Practice fabric, and + yard of striped fabric. Write the lengths i in order from 
CA> CE> GE> 2 


least to greatest. (Lesson 3-1) 
47. Multiple Choice Which of the following is equal to the expression 


HS — 7) = (6 = 3) — (8 -7-6-5 (Lesson 2-4) 
A -31 B =11 CO D 10 


Replace each ® with <, >, or = to make a true sentence. (Lesson 3—1) 


 =163 © —16.03 2, 3(—4) +7 @ -12 +6 3, Z $ 


. Which is the better buy, a 12-pack of soda for $2.79 or a 24-pack of soda 
for $5.69? (Lesson 3-1) 
. Find 3.54 — (—4.78) + 1.02 + (—7.65). (Lesson 3-2) 
Find the mean, median, mode, and range for each set of data. (Lesson 3—3) 


6. 45,12, 67, 22, 34 7. Stem | Leaf 


37 

167 
0046 

A7 1/1=1.1 


9. Find the solution of 3d — 7 = —13 if the replacement set is {—4, —3, —2, 
(Lesson 3—4) 


2+4:6 
3-40 
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10. Solve m = —8. (Lesson 3—4) 








What You'll Leam 


You'll learn to solve 
addition and 
subtraction equations 
by using models. 


Why It’s Important 


Zoology Knowing 
how to solve equations 
can help in finding 
unknown values. 

See Example 3. 





Many real-world situations can be approached by developing a model, 
writing an equation, and solving it. You can use algebra tiles to solve 
equations. The green tile represents the variable, x. 





Use algebra tiles to solve each equation. 
Bb (eZ) = 7 


Step 1 Model x + (—2) = -7 by 
placing 1 green tile and 
2 red square tiles on 
one side of the mat to 
represent x + (—2). Place 
7 red square tiles on the 
other side to represent —7. 





Step 2 To get the green tile by 
itself, remove 2 red 
square tiles from each 
side. 


Step 3 The green tile on the left 
side of the mat is matched 
with 5 red square tiles. 
Therefore, x = —5. 





x-3=5 


Step 1 Write the equation in the form x + (—3) = 5. Place 1 green tile 
and 3 red square tiles on one side of the mat to represent 


x + (—3). Place 5 yellow square tiles on the other side of the 
mat to represent +5. 


(continued on the next page) 
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Step 2 To get the green tile by itself, you need to remove 3 red 
square tiles from each side. Since there are no red square tiles 
on the right side of the mat, you will need to add 3 yellow 
square tiles to each side to make 3 zero pairs on the left side 


of the mat. 


Step 3 





Step 4 The green tile is matched with 8 yellow square tiles. 
Therefore, x = 8. 








Your Turn Use algebra tiles to solve each equation. 


a. x-—-4=-8 


b. 2+x= -7 C. x+6=5 





In Examples 1 and 2, you solved each equation for the variable by 
isolating the variable on one side of the equation. 
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Example ry The largest bear is the Alaskan brown bear. When fully grown, it 
has a height of 9 feet. The smallest bear is the sun bear. The 
Alaskan brown bear is 6 feet longer than the sun bear. Find the 
length of the sun bear. 


Zoology Link 


Explore You know that the Alaskan brown bear is 6 feet longer than 
the sun bear. You need to find the length of the sun bear. 


Plan Let x represent the length of the sun bear. Translate the 
problem into an equation using the variable x. Model the 
equation and then solve. 


Solve length of 7 length of Alaskan 
sun bear plus 6 feet equals 

Gi I cl «= j Ae 

X + 6 = 9 


brown bear l 








To solve for x, subtract 6 from each side. 





Alaskan Brown Bear 





The solution is 3. So, the length of the sun bear is 3 feet. 


Examine Check the solution. 


The length of the Alaskan brown bear is equal to the length 
of the sun bear plus 6 feet. The length of the sun bear is 
3 feet, and 3 feet plus 6 feet is 9 feet. 


\ 





The answer is correct. 


Sun Bear 
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Check for Understanding 


Communicating 1. Show how to model 5 + x = —2 using algebra tiles. 


Mathematics 2. Explain why the model below represents x — (~8) = 








Guided Practice 


Solution: —4 =x + (-8) 


Solve each equation. Use algebra tiles if necessary. (Examples 1 & 2) 
7.m+2=-2 8. 3=n-6 9. t-—4=-8 

10. y + (-3) = —1 11.4=x-2 12. -S+c= a5 

13. Find the value of h if —4 = h — 7. 

14. Sales Jeff Simons sold 27 cars last month. This is 36 fewer cars than 


he sold during the same time period one year ago. What were his 
sales one year ago? (Example 3) 


a. Write an equation that can be used to find Mr. Simons’ sales one 
year ago. 


b. What were Mr. Simons’ sales one year ago? 
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Practice Solve each equation. Use algebra tiles if necessary. 
19. “279=-6 16. w-1=3 17. n+ 5= -2 
18. 7=qg-4 19. p-6=2 20. 3=z+ 10 








Homework Help 






= > H, -ptk <3 22. 4=¢+6 23. 2+f=-1 
Cam eee 24. 10 =8 +5 w, -2=d+(-3) 26.x+6=-23 
7. -Fan tS) Bk-7=-< 29. p-9=7 


See page 697. 


33. What is the value of m if 8 + m = —13? 

34. If a + (—14) = —16, what is the value of a? 

35. When 6 is subtracted from d, the result is 5. Find the value of d. 

36. Sports The 1998 NASCAR season consisted of 33 races. Out of the 





Applications and 33 races, driver Jeff Gorden finished in one of the top five positions 
Problem Solving 26 times. This number is 15 more than the number of times driver 
20s Wo, Bobby Labonte finished in the top five positions. Source: NASCAR 
oC 
* & ” a. Write an equation that represents this situation. 
b. How many times did Bobby Labonte finish in one of the top five 
positions? 


37. Weather Jaclyn needs to record the outside temperature for her 
science project. At 6:00 P.M., the temperature was 8°F. The difference 
between the temperature she recorded in the morning and the 
evening temperature was —2°F. 

a. Write an equation that Jaclyn can use to determine the morning 
temperature. 


b. What was the morning temperature? 


38. Critical Thinking Explain how algebra tiles can be used to solve the 
equation 2n + 1 =7. 





Mixed Review Find the solution of each equation if the replacement set is i 
x = {-3, —2, —1, 0, 1, 2, 3}. (Lesson 3-4) 
39. 18+ x = 20 40. x+9=0 41. 5x -7=-2 


42. Sports The stem-and-leaf plot 
shows Tanya’s bowling scores for 
the past eight games. Find Tanya’s 
mean bowling score. (Lesson 3-3) 1] 


43. Find the product of —9 and —6. 
(Lesson 2—5) 


44. Simplify (4m — 5n) + (3m + 3n). (Lesson 1-4) 


Standardized 45. Short Response Identify the property shown by 24 + 7 = 7 + 24. 
Test Practice 7 a (Lesson 1-3) 


D GD D 
46. Multiple Choice Choose the expression that represents 
5 subtracted from the sum of a number and 2. (Lesson 1-1) 
A5-x+2 Bx+2-5 
GRID Das 2 
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What You’ll Learn 


You'll learn to solve 
addition and 
subtraction equations 
by using the properties 
of equality. 


Why It’s Important 
History Knowing how 
to solve equations can 
help you find important 
dates in history. 
See Exercise 17. 


The Addition Property of Equality and the Subtraction Property of 


Equality can be used to solve equations. The example below illustrates 
the Addition! Property 6PEqdality 


14 = 14 
14+ 3 =14+3 Add 3 to each side. 
17 = 17 


lf you add the same number to each side of an equation, 
Addition the two sides remain equal. 


AOAO Symbols: For any numbers a, b, and c, if a = b, then 
Equality a+c=b+C. 


iff x= 2; thenx+3 =2 + 3. 





Note that c can be positive, negative, or 0. Look at the equations below. 
In the equation on the left, c = 3. In the equation on the right, c = —3. 


atc=b+c at+c=b+c 


19-3 dot ists §-S) = 15 + ¢—-3) 


When the same number is added to each side of an equation, the result 
is an . Equivalent equations have the same solution. 





x+2=6 The solution of the equation is 4. 


x+2+3=6+3 Using the Addition Property of Equality, 
add 3 to each side. 


x+5=9 The solution of this equation ts also 4. 


The Addition Property of Equality can be modeled with algebra tiles. 
Model the equation x — 3 = 5. Each side of the mat represents a side of 
the equation. When you add 3 tiles to each side, the result is an equivalent 
equation, x = 8. 
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Examples Solve each equation. Check your solution. 
m — 10 = 14 
m — 10 = 14 
m — 10 +10 =14+10 Add 10 to each side. 
m + 0 = 24 10+ 10=0 
m = 24 


To check that 24 is the solution, replace m in the original equation 
with 24. 


Check: m -— 10 = 14 
24 — 10 2 14 Replace m with 24. 
14=14 / 24-10= 14 


The solution is 24. 






Prerequisite —6.2 + x = 15.5 
Skills Review 
Operations with 76.2 + x = 15.5 | 
Decimals, p. 684 —6.2+%x+6.2 =15.5+ 6.2 Add 6.2 to each side. 
x+0= 21.7 
x = 21.7 


To check that 21.7 is the solution, replace x with 21.7. 


Check: “ae ee hon 
=6.2 + 21.7 2 15.5 Replace x with 21.7. 
1), 15.5 oJ 


The solution is 21.7. 


Your Turn 


a. a—5= -14 b. —20.4 = k + 7.8 


In addition to the Addition Property of Equality, there is also a 


Subtraction Property of Equality. 


Words: lf you subtract the same number from each side of an 


Subtraction equation, the two sides remain equal. 


ATAA Symbols: For any numbers a, b, and c, if a = b, then 
Equality a-~cC=b-C. 


Numbers: lf x= 5, thenx-3=5-3. 
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Example 
Art Link 





Solve 9 + a = —3. Check your solution. 


9+a=-3 
9+a-—9=-3-—9 Subtract 9 from each side. 
a= —12 
Check: 9+a=-3 
9+ (-—12) 2-3 Replace a with —12. 


a Sy Add —12 to 9. 


The solution is —12. 


Sometimes the Subtraction Property of Equality can be used instead of 


the Addition Property of Equality. Recall that subtracting a number is the 
same as adding its inverse. 


"e Romanian Constantin Brancusi and American 


David Smith are successful twentieth-century 
sculptors. Brancusi’s Bird in Space and Smith’s 
Cubi XVIII were created in 1918 and 1964, 
respectively. Use the equation 1918 + y = 1964 
to find the number of years between these 
two sculptures. 


Method 1: Use the Subtraction Property 
of Equality. 


1918 + y = 1964 


1918 + y — 1918 = 1964 — 1918 Subtract 1918 
y = 46 from each side. 


Check: 1918 + y = 1964 Bird in Space 
1918 + 46 2 1964 


1964 = 1964 / 


Replace y with 46. 


Method 2: Use the Addition Property of Equality. 


1918 + y = 1964 


1918 + y + (—1918) = 1964 + (—1918) Add —1918 to each side. 
y = 46 The answers are the same. 


The solution is 46. So, the sculptures were created 46 years apart. 
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Example Ə Solve ; =y- (-3]. Check your solution. 





Prerequisite 
Skills Review 
Adding and Subtracting 
Fractions, p. 687 












5 
6 =Y- (75) 
Zsyp ó Rewrite the equation. Why? 
Tayri ewrite the equation. Why: 
5 2 2 2 ¢ i 
6.3 4t $ -3 Subtract 3 from each side. 
5_4_ ee ae | 4 
ga Sy Rewrite 3 AS & 
1 
6 y 
Check 2 =y- (-5) 
221_ (-2) À wits 
6=% 3 Replace y with 6 
S,1l,2 indie te . 
=e s Rewrite the equation. 
Salt ee ggi 
eE nE Rewrite 3 AS 
2e Eee ee! 
A 1% J Add 7 and a 


The solution is Z, 


Your Turn Solve each equation. Check your solution. 


c. h+85=34 d. -Ż =b - (-Ż) 


Check for Understanding 


Communicating 
Mathematics 


Guided Practice 














1. Explain how you can show that —4 is a Vocabulary 
solution of 12 + m = 8. 
2. Write two equivalent equations. 


3. Complete the following statement. Justify your answer. 


xe S= 12, they- 25 727 _ 
y + (—24) = —36. Adita disagrees. Who is correct, and 


; Ou 
If; it 


- Getting Ready 


Malcom thinks that y — (—24) = —36 is equivalent to 





State the number you would add to or subtract 
from each side of the equation to solve it. 


Sample 1: c + 16 = 14 Solution: Subtract 16 from each side. 
Sample 2: -3 + h = -13 Solution: Add 3 to each side. 


5. y +21 = -7 6. -10+p=25 7. 34 =d + (—9) 
8. 14=16 +s 9, u — (—9.3) = —53.1 10. 8 = a + (—5) 
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Solve each equation. Check your solution. (Examples 1-2 & 4-5) 


1.h+8=-7 12.4=-5+d 13. 2.75 + x = 3.85 
14.x+12=-32 18. h-Z=-5 16. 8 = x ~(-12) 


17. History The state of Kentucky entered the union in 1792. Oregon 
entered the union 67 years later. (Example 3) 
a. Write an equation that could be used to find the year Oregon 
entered the union. 


b. When did Oregon enter the union? 


Practice 


Homework Help 


Exercises 
18-32, 36, 37 





Extra Practice 
See page 698. 


Applications and 


Problem Solving 
ot Wo 


A 
G 








Solve each equation. Check your solution. 


18. k + (—8) = 29 19. y—(-7) =3 20. -9=8+4 
21.b-14=-11 22. -21=5+¢ 23. —3 +m =10 
24. 27 + y = —49 25. 7+w=-6 26. 11 =r + (-9) 
27. -15+y=-63 28. -39 = n — 24 29. 52=18 +j 

30. k — 14.6 = 9.2 31. 3.4 =m +7.2 32. —3.41 + n = 0.23 
33. >= g — (—7) 34. Ž+y=2 35. g +(-4)=2 


36. Solve for s if 7 + s = —10. 
37. What is the solution of the equation g + (—2) = 11? 


Write an equation and solve. 

38. A number increased by —22 is 45. Find the number. 

39. What number decreased by —15 is 20? 

40. The sum of a number and 8 is —47. What is the number? 


41. Inflation Today, the cost of a 
50-pound box of nails is about 
$32.50. This is $27.16 more than 
the cost of the same size box of 
nails sold in 1800. 


Source: Family Handyman 


a. Write an equation that could 
be used to find the cost of a 
50-pound box of nails sold in 
1800. 

b. In 1800, how much did a 
50-pound box of nails cost? 
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intey NET 42. Lighthouses There are an estimated 850 lighthouses in the United 


States. The tallest is located in Cape Hatteras, North Carolina. It is 
For the latest 27 feet taller than the one located in Cape Lookout, North Carolina. 
information on The height of the Cape Lookout lighthouse is 169 feet. 


lighthouses, visit: 


www.algconcepts.com a. Write an equation that could be used to find the height of the 


lighthouse located in Cape Hatteras, North Carolina. 
b. What is the height of the lighthouse? 
43. Critical Thinking What value of x makes x + x = x true? 


Mixed Review 44. Sports On the first day of an LPGA golf tournament, professional 
golfer Pearl Sinn’s score was +4 or 4 over par. Her score on the 
second day was added to the first day’s score, and the total was +1 
or 1 over par. What was Sinn’s score on the second day? (Lesson 3—3) 


a. Let s represent Sinn’s score on the second 
day. Then translate the problem into an 
equation using the variable s. 


b. Solve for s to find Sinn’s score on the 
second day. 

Solve each equation. (Lesson 3—4) 

49. 3.75 — 0.5 = m 

46. x = —4(8) + 6 

47. (-15 + -3)+1=y 

48. t = [3 — (-5)]-7 

49. Statistics Find the range of the set of data 
$5.25, $4.39, $1.36, $8.12, $2.90. (Lesson 3-3) 

Standardized 50. Short Response Find the quotient of 36 and —4. (Lesson 2-6) 

Test Practice /." 51. Multiple Choice Choose the set of numbers that is correctly ordered 





Pearl Sinn 


ng ca from greatest to least. (Lesson 2-1) 
Avi3,:2,'1, 0} B i, 0-1] 
G*{-4, —3, —2, 0} D {7,4, -1, -3} 


Solve each equation. Check your solution. (Lessons 3-5 & 3-6) 
1 Yin = —7 
3, 17.6 = 6 + (—5.2) 


5. Dining In Sacramento, California, the average cost of a fast-food meal 
was $3.89 in a recent year. This was 62 cents less than the average cost 
of a fast-food meal in Chicago, Illinois. What was the average price of a 
fast-food meal in Chicago? Source: Runzheimer International, 1999 
a. Choose a variable and write an equation that can be used to find the 
average cost of a fast-food meal in Chicago. 


b. Find the average cost of a fast-food meal in Chicago. 
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Some equations involve absolute value. Consider the graph of the 


What You'll Leam a 


You’ll learn to solve 
equations involving la | s 
absolute value. 


Why Is Important | 
Science Knowing — 4units 4units | 
how to solve equations f ! 


involving absolute 

value can help you -5 -4 -3 -2 1 0123 4 5 
determine greatest 

and least values. 

See Example 4. 





equation la 


The distance from 0 to a is 4 units. Therefore, a = —4 or a = 4. When an 
equation has more than one solution, the solutions are often written as a 


set {a, b}. The solution set is {—4, 4}. 







Look Back 


Absolute Value: 
Lesson 2-1 


Equations that involve absolute value can be solved by using a number 
line or by writing them as compound sentences and solving them. 





Solve | x _ 3 | = 5. Check your solution. 


Method 1: Use a number line. 


| x i | = 5 means the distance between x and 3 is 5 units. So, to find 
x on the number line, start at 3 and move 5 units in either direction. 





5 units 5 units 





873 REET 2x8; 4205068) 7 BiiGa0 


| 
o0 


x= —2 x 


Method 2: Write and solve a compound sentence. 


lx — 3] = 5 also means x — 3 = 5 or x — 3 = —5. 
x-3=5 or x-3=-5 
x= -.3.=—5-+3. Add 3.to each side. 1-3 +3= -543 

x=8 x= —2 
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Check: Replace x with 8. Replace x with —2. 















lx —3| =5 | x =5 

25 |-2-3| 25 

5] 25 |-5| 25 
5=5 / =5 . 


The solution set is {—2, 8}. 
Solve each equation. Check your solution. 


D. 6= 5 +h| 


When solving an equation involving an absolute value symbol, you can 
think of the absolute value bars as grouping symbols. 





Example Solve |a + 6| +5 = 12. Check your solution. 


To solve the equation, first simplify the expression. 


la+6|+5=12 
la + 6 | +5-—5=12-—5 Subtract 5 from each side. 
la + 6 | =7 


Next, write a compound sentence and solve it. 


Ot 6. / or a+ 6= -7 
a+6—6=7-—6 Subtract 6 from each side. “a +6 6 = —7 — 6 

a=1 a= —13 

Check: Replace a with 1. Replace a with —13. 

la+6|+5=12 lat+6|+5=12 

|1+6| +5212 —13\ +6) + 5.212 

71.4.5 2 12 |-7| +5212 

A uola AS 242 
22y 12=12 y 


The solution set is {1, —13}. 


BLLACA Solve each equation. Check your solution. 


c |m+5| —4=18 d. 13=|-8+d|+2 





Sometimes an equation has no solution. For example, = —6 is 
never true. The absolute value of a number is always positive or zero. 
So, there is no replacement for x that will make the sentence true. The 
solution set has no members. It is called the empty set, and its symbols 
are { } or Ø. 
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| _Example O Solve |d| + 7 = 2. Check your solution. 


First, simplify the expression. 


| | ld] +7=2 l 
| | | | d| 47—~7=2-—7 Subtract 7 from each side. 
| 





, | d | ==) 
This sentence can never be true. The solution is the empty set or Ø 


Your Turn 
| e.3=/s-—4| +9 





f. |w | — 18 = —6 


Science Link “) Hydrogen can exist as a solid, liquid, or gas. For hydrogen to be a 
ot Wo liquid, its temperature must be within 2° of —257°C. Write and then 


g Ze 
G solve an equation that can be used to find the least and greatest 
temperatures at which hydrogen is a liquid. 


| | Let t represent temperature. t differs from —257 by exactly 2 degrees. 
Write an equation that represents the least and greatest temperatures. 


| 
| | The difference between t and —257 is 2 degrees. 
kek Gomi 


lf — (—257) | = 2 
t + 257 = 2 Rewrite the equation. f + 257 = -2 


t + 257 — 257 = 2 — 257 Subtract 257. t + 257 — 257 = -—2 - 25/7 
t= —255 t = —259 


The solutions are ~255 and —259. So, the least temperature for hydrogen 
to remain a liquid is —259°C, and the greatest temperature is —255°C. 


Check for Understanding 


1. Write an absolute value equation that has no Vocabulary 
solution. 





Communicating 
Mathematics 





a pred 3 number line to show the solution of 
due 2) =E 


Math 3. Explain why an absolute value equation can have two solutions. 


Guided Practice Solve each equation. Check your solution, ( Examples 1-3) 





4: lal = 6 Sol 334 6. [x+1| =4 
iti Subtraction Equations 
Chapter 3 Addition and 
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10. The absolute value of the sum of 6 and a number is 2. What is the 
number? (Example 3) 


11. Sports Ricardo’s bowling score was within 6 points of his average 
score of 145. Write and solve an equation that can be used to find the 
least and greatest bowling score Ricardo could have received in this 
game. (Example 4) 


Practice Solve each equation. Check your solution. 
12. |e| = -8 13. |b] =2 14. 4+ |x| =7 











Homework Help 





y» 15. |y| -10=-4 16. |x-6|=8 17. |10 +n| = -2 
18. 1 = |2 + p| 19. |-1+y| =0 20. 8= |-9+4q] 
21. |s| +12=6 22. -9 = |2+h| 23. 11 = |10+d| 


24. 17 = |y + (-3)| 25. |z-(-6)|=13 26.9=4+ |k+1| 
27. |b-2|+5=16 28. 6+ |-5+f|=18 29. |2+r|+4=1 


Examples 
12, 13, 16-20, 
22-25, 30-33 


26-29, 34 


Extra Practice 
See nage D99. 30. How many solutions exist for la+3| =6? 
31. How many solutions exist for —2 = |3 + c|? 


32. How many solutions exist for |4+b| =0? 





Applications and For Exercises 33 and 34, write and solve an equation. 
Problem Solving 33. Real Estate Tamika Samuel is going to place an offer on a home. If 
Vo, she comes within $10,000 of the asking price of $165,000, she has a 
a) a good chance of getting the home. Write and solve an equation to find 
out what her greatest and least offers should be. 


34. Shipping The Jones Packaging Company needs to ship a crate of 
books to a book store. The crate must weigh within 6 kilograms of 
40 kilograms. If the crate alone weighs 8 kilograms, what are the 
greatest and least amounts the books can weigh? 


35. Critical Thinking Which number line represents the solution set of 
the equation 1 = —2 + lc+1|? 


at B -4 
—-5-4-3-2-10 12345 -5-4-3-2-10 12345 
= Sea DTA A BS DEE BN D 
-5-4-3 -21012345 -5-4-3 -21012345 
Mixed Review Solve each equation. Check your solution. (Lesson 3—6) 
36. 13 + w = —6 Slat --3=:45 38. 11.3 =h — 5.7 


39. What is the value of x if9 + x = —5? (Lesson 3-5) 


test Practice // 40. Grid In Ify — (—8) = 12, what is the value of y? (Lesson 3-5) 
i 


T . 

pe a ae 41. Multiple Choice A store stocks five different brands of cookies priced 
at $2.25, $2.50, $2.00, $2.25, and $1.85. What is the difference between 
the mode price and the mean price? (Lesson 3-3) 


| A $0.00 B $0.08 C $2.25 D $4.42 
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“ers Study Guide and Assessment 





= : inter NET 
Understanding and Using the Vocabulary Review Activities 


Choose the correct term to complete each sentence. 


1. 
. The (range, unit cost ) is used to compare the price of similar items. 
. The difference between the greatest and least values of a set is the (mode, range). 


© ONDA 


18. 


After completing this chapter, you should be able to define For more review activities, visit 

each term, property, or phrase and give an example of each. www.algconcepts.com 

arithmetic series (p. 110) measure of central tendency 

bivariate (p. 107) (p. 104) replacement set (p. 112) 
" empty set (p. 129) measure of variation (p. 106) sequence (p. 110) 

equivalent equations (p. 122) median (p. 104) solution (p. 112) 

categorical (p. 107) mode (p. 104) solving (p. 112) 

cross products (p. 95) open sentences (p. 112) statement (p. 112) 

inequality (p. 95) range (p. 106) term (p. 110) 

mean (p. 104) rational numbers (p. 94) unit cost (p. 97) 

measurement (p. 107) recursive formula (p. 111) univariate (p. 107) 


— M 


iq 


. A 
io 


_— 


The (median, mean) is the middle number when data are arranged in numerical order. 


Eu > JJ 


When the same number is subtracted from each side of an equation, the result is a(n) 
(replacement set, equivalent equation ). 


. A (rational number, mean) can be expressed in the form > where b + 0. 
. A solution set with no members is the (replacement set, empty set). 


An (inequality , equivalent equation) uses the symbols < and > to compare two expressions. 
(Measures of central tendency, measures of variation ) describe the distribution of data. 

A (solution, rational number) can always be expressed as a fraction. 

You can use (cross products, open sentences) to compare two fractions with different 


Skills and Concepts 


denominators. 





Objectives and Examples 


e Lesson 3-1 Compare and order rational Replace each © with <, >, or = to make a 
numbers. true sentence. 
Replace the ® with <, >, or = to make a true 11. -9 è -11 le ~13:013 
tence. 
iii 13. 0.35 @ -3.5 14. 2.2 © 2.20 
é 2 Jas 7 
a7 <5 15. 3° 16. i -1.75 
5-2 603:-4 


17. Write —1.1, 5, 0.25, 0 in order from least Y 


2-4 
If 10 < 12, then 5 < 5: greatest. 
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Objectives and Examples 


e Lesson 3-2 Add and subtract rational Find each sum or difference. 
numbers. 18. —4.5 + (-8.1) 19, 3.7 =(-—68) 
8 ] 3 
Find the difference. 20. 973 21. -2 + s 
= 1.5 22. =o bo +i) 
e Lesson 3-3 _ Find the mean, median, mode, Find the mean, median, mode, and range of 
and range of a set of data. each set of data. 


| . fe 0, 6, 6,9, 07,9, 2,7, Sao 
Find the mean, median, mode, and range of 24. 8.6,7.5,9.9,5.1,7.1 


2,4, 5, 6, 6, 13, 14, 14, 14, 16, i 
upane A p25. Stem | Leaf 





mean: =" = 10 013677779 

| OO0O00003 44667799 
median: The 6th or middle value is 13. 2 101 
mode: The most frequent number is 14. 311 3|1 = 31 


range: 16 — 2 or 14 


e Lesson 3-4 Determine whether a given Find the solution of each equation if the 
number is a solution of an equation. replacement sets are x = {—3, —2, —1}, 
y = {0, 2, 4}, and z = {1, 3, 5}. 
Find the solution of x + (—3) = 2 if the 
replacement set is x = {4, 5, 6}. 26. 3x = —6 27. sy—4=—4 
28, 22 =3 29. 8 +9 = -1 


The solution is 5, since 5 + (—3) = 2. 
Solve each equation. 
30. a=21-5 31. 5(6) — 3(-—5) W 


e Lesson 3-5 Solve addition and subtraction Solve each equation. Use algebra tiles if 


equations using algebra tiles. necessary. 
32. x +(-3)=5 33. 4=6+y 
34. -7+2=3 35. p+2= -2 
a0. s= (—6) = | 37. -1=¢+(-1) 


38. What is the value of h if h + 4 = 2? 


39. A number increased by 4 is 11. Write an 
equation. Then solve for the number. 
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Objectives and Examples Review Exercises 


e Lesson 3-6 Solve addition and subtraction Solve each equation. Check your solution, 





equations by using the properties of equality. 40. >+15 9 41. 19=y+7 

= E 42. p + (-7) = 3] 43. m — (—4)= 21 

Solve m + 16 = 8. ack your s 

olve ) Check your solution. 44. r- (-1.2) 7.3 45. j+ (—2.4) = 66 
m + 16 46. -+t= 7 47. ro 3 


m +16—16=8-— 16 Subtract 16 from ~ 


m= —8 each side. Í ; 
Write an equation and solve. 


Check: m+16=8 48. Some number added to —16 is equal to 39, 
-8 +16 28 Replace m with —8. What is the number? 
8 =g 49. Twelve more than a number is —108. What 


\ 


is the number? 





e Lesson 3-7 Solve equations involving Solve each equation. Check your solution. 
absolute value. 50. |x| = 22 
51. |c| -13 = — 
Solve |x + 6 | = 14. Check your solution. 50. i 10 ` Iyl 3 
x+6= 14 or x+6=-14 53. 6 = |-2+f| 
x+6—-6=14-6 x+6-6= -14-6 54 |h-1| =0 
x=8 x = —20 55. |a -3| = -8 
Check: |8+6|=14 |-20+6| =14 56. Write an equation to represent the situation 
114] 214 | -14| 2 14 The distance between a number x and —4 is 10 
14=14 y 14=14 / — 


Applications and Problem Solving 


57. Shopping The approximate prices for 16 58. Manufacturing A certain bolt used in 


different types of athletic shoes are shown lawn mowers will work properly only if its 
on the line plot below. (Lesson 3-3) diameter differs from 2 centimeters by no 
7 4 more than 0.04 centimeter. Write and then 
x x x ; x g x ag solve an equation that could be used to 
wig tt Se: FT e find the least and greatest diameter of the 
50 55 60 65 70 75 80 8 90 95 bolt. (Lesson 3-7) 


Dollars 


Find the mean, median, mode, and range 
for the prices. 
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CHAPTER. Test 





1. List at least two methods you can use to compare fractions with unlike 
denominators. 


2. Describe the process of finding the mean, median, mode, and range 
of a set of data. 


Replace each © with <, >, or = to make a true sentence. 


I ii a O B 3, 8 
| 3 —4 3 4. —1.01 1.1 9. 5 9% 45 
| 42 . 
| 6. Write —5, —9, and — in order from least to greatest. 
| Find each sum or difference. 
| 7. —4.0 — 2.8 8. 0.32 — (—0.45) S 61+ {32 
EA -A de 5, fa 2 3451 
10. grl T 11. 5 ( 4 12. t2 
13. Finance Sally recorded the amount of money she spent on lunch for Day Cost 






five school days in the table at the right. 

a. Find Sally’s mean, median, mode, and range of lunch 
money. 

b. Explain which measure of central tendency is the least useful in 
describing Sally’s lunch costs. 











Solve each equation. 


14. 10+2+6=x 15. 8(0.3)-0.5=y 16. a = 4-213 
Solve each equation. Use algebra tiles if necessary. 

17. g+7=2 18. -6+h=-1 

Solve each equation. Check your solution. 

19. a — (-76) = 44 20. 5.2+f=164 21. 5 =b- F 

22, 3+ |c| =6 23. |m- 4| =1 24. -12 = |t- (-7)| 


25. Taryn visited the “Guess Your Age” booth at the state fair. If the person 
in the booth could not guess Taryn’s age within three years, Taryn 
would win a stuffed animal. Taryn is 16 years old. Write and solve an 
equation that can be used to find the person’s greatest and least guesses, 
without Taryn’s winning a prize. 
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F Preparing for Standardized Tests 





Number Concept Problems 


Standardized tests include many questions that use fractions and 


The 
( Princeton 
Review 





decimals. ' > acti imals. 
imals You'll need to convert between fractions and deci Be sure you practice 
You'll also need to add, subtract, multiply, and divide fractions and ; 
decimals. Here are some terms to remember NCE rial beara 
ae before the test. Look at 
, each number you enter 
reciprocal repeating decimal : , 
P P 5 to avoid mistakes. 





State Test Example SAT Example 


Which of the following numbers, when If = is written as a decimal carried out to 100 


places, what is the sum of the first 50 digits to 


divided by > gives a result less than 5? 
the right of the decimal point? 


2 rd 2 5 
As B 72 “3 D Sg A 100 B225 C350 D 450 E900 
Hint In some multiple-choice questions, f 
you can check each answer choice to see if Hint Your calculator can be useful for 
itis corect. some types of questions. 
Solution Recall that dividing by a fraction is Solution First write the fraction as a decimal. 
equivalent to multiplying by its reciprocal. Use either long division or your calculator. 
Dividing by > is the same as multiplying by 2. 
Remember that 2 is also written as z t = 0.1818181818. . . or 0.18 
a an P | ERTS A a 
A 3X73? BX 76 te Since this is a repeating decimal, the first 50 
digits are 25 pairs of the digits 1 and 8. 
T Pee | Ee aio S 
e han a a Ae 1 a 
. l i ; The question asks for the sum of the first 50 
Decide a of the four resulting te as is digits. The sum of each pair of 1 and 8 is 9. 
less than 5. Answer choice A is equal to z The sum of 25 pairs is 25 x 9 or 225. 


choices B and C are greater than ea but choice 
The answer is B. 


D is less than b. 


The answer is D. 
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Chapter’3 Preparing for Standardized Tests 


After you work each problem, record your 5. What is the GCF of the numbers in the 
answer on the answer sheet provided or on sequence 6, 12, 18, 24, 30,...? 
a sheet of paper. A 3 B 6 C 12 D 18 
Multiple Choice 
6. Two years ago, Luna was € years of age. 
1. In Store X, which color button costs the How old will Luna be 2 years from now? 
most per individual unit? At+4 Bé+2 C2¢ D ¢ 














7. If you evaluate the following expression 
according to the order of operations, in 
what order should the operations be 


Price of Buttons in Store X 












Black $2 per 5 buttons performed? 
Blue $2 per 6 buttons 
Brown | $3 per 8 buttons 12.5 X 3 + 5 + 20 — 12 
Orange | $4 per 12 buttons AX, Fy D th, 2) + 
Red $4 per 7 buttons e D ++ 
A black B blue C brown 8. Which expression finds multiples of 5? 
D orange E red A<tS BX-S © Oe a oe 


2. You burn 15 additional Calories each hour | Grid In 
by standing instead of sitting. Suppose you 


burn x Calories per hour while sitting. 9. Yvette’s goal is to run 30 miles a week. So 
How many Calories would you burn in far this week, she has run 6.5, 5.2, 7.8, 3 
one hour of standing? and 6.9 miles. How many more miles does 
A i5x Bxr+15 she need to run to reach her goal? 
Cx—15 D.15-—x% 

Extended Response 


3. The total number of students in a class is 
represented by 5x — 6. If 2x + 6 represents | 10. Band members Scott and Ben are taking 


the number of boys, which expression the bus to a football game. The bus leaves 
represents the number of girls? at 5:45 p.M. They have to arrive 15 minutes 
A 3x B 12 -3x before the bus leaves to load instruments. 
C3x-12 D 3x+ 12 It takes Scott 10 minutes to drive to Ben's 


house and 25 minutes to drive from there 
to the school. What is the latest time that 


4. Order —2, 2, and —= from least to Scott can leave his house? 
/ / 3 
res eee Part A Explain the steps you use in 
9 DARTS Bae Satie. solving this problem. 
A py R o ete 
oud 3 54 23 8 Part B Calculate the latest time Scott 
(2344 3’ 4’ 4 can leave home. 
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aà FOLDABLES 
o Study Organizer 





Make this Foldable to help you organize 
information about multiplication and division 
equations. Begin with seven sheets of grid paper. 







o 


Fold each sheet in half along 
the width. 


Unfold and cut four rows from 
left side of each sheet, from ook | 
the top to the crease. = 


Stack the sheets and staple 
to form a booklet. 


Label each page with a lesson 
number and title. 


Reading and Writing As you read and study the 
chapter, unfold each page and fill the journal with 
notes, graphs, and examples. 












Project 


The United States government 
began issuing nine-digit Social 
Security numbers in 1935. An 

example is 123-45-6789. Each 101,329,798 | 3632,09 
person can have only one number 179,323,175 | 4,258,000 
and the numbers are never reused. 203,302,031 | 3,731,000 
When do you think the government 226,542,203 | 3,612,000 
will run out of new numbers? 248,709,873 | 4,158,000 


123,202,624 | 2,618,000 
| 132,164,569 | 2,559,000 















Working on the Project 


Work with a partner and choose a strategy to solve 


Pagea y 

Titel 
4 
kd 


the problem. Look for a pattern. 
. x i ( ż r" , ~ saeh 
e How many Social Security numbers are possible Draw a diagram 
if each of the nine digits can be 0 through 9? Make a table 
e Estimate the maximum number of Social Security Work backward. 


numbers that could have been issued in 1935. 


s A EI 


Use an equat n. 
e Estimate the total number of people who had i E N g 
Social Security numbers by the year 2000 if every Make a graph. 
U.S. citizen had a Social Security number. Guess and check 


fas Pa if D 


o> 7 $ 








i ] è a ew g 

f =P Trica cd atta. 

roOonrrii J j 7 X 

Iecnnolog i DATAE" 
EA v 


e Use a calculator to find the total number of unique Social Security numbers. 


e Use spreadsheet software to estimate the total number of Social Security 
numbers that had been issued by the year 2000. 


inter NET Research For more information about Social Security numbers, visit: 


TECRA www.alaconcepts.co! 


goRTFOLIO 








Presenting the Project 


Write a one-page paper describing your results. Include the following: 





¢ the total number of Social Security numbers possible, 


e estimates for the total number of Social Security numbers issued by the year 
2000 and the number issued each year after the year 2000, and 


e the year you think that the government will run out of new Social Security 
numbers. 
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What You’ll Leam 


You'll learn to multiply 
rational numbers. 


Why It’s Important 
Heatth One way 

to determine safe 
backpack weights is 
to multiply rational 
numbers. 

See Exercise 16. 


Examples 





Prerequisite 


Skills Review 


Operations with 
Decimals, p. 684 























Knowing how to multiply rational numbers is essential in simplifying 
algebraic expressions and solving equations. The multiplication of rational 
numbers can be modeled by repeated addition. 


Find 4 X (—0.2). 
4 x (-—0.2) = —0.2 + (—0.2) + (—0.2) + (—0.2) 
= —0.8 


This example illustrates the rule for multiplying two rational numbers, 


Multiplying Two 


Rational Numbers Numbers 


The product of two rational numbers 1.2(—4.5) = —5.4 


UL with diferent signs is negative. —1.2(4.5) = —5.4 


The product of two rational numbers 3(2.8) = 8.4 
with the same sign is positive. —3(—2.8) = 8.4 


Same Sign 


Find each product. 
2.3(—4) 


2.3(—4) =—9.2 The factors have different signs. The product is negative. 






=2Sm~08) 


—3.5(—0.8) = 2.8 The factors have the same sign. The product is positive. 





Your Turn 


A skydiver jumps from 12,000 feet. Solve the equation h = 12,000 + 
(0.5)(—32.1)(576) to find his height after he free-falls for 24 seconds. 


h = 12,000 + (0.5)(—32.1)(576) 
= 12,000 + (—16.05)(576) Multiply 0.5 and — 32.1. 
= 12,000 + (—9244.8) Multiply —16.05 and 576. 
= 2755.2 Add 12,000 and — 9244.8. 
After 24 seconds, the skydiver’s height is 2755.2 feet. 
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You can use grid paper to model the multiplication of fractions. 


Han 





Materials: q grid paper W colored pencils 


Lf straightedge 
Multiply 3 and = using a model. 
Step 1 Use a straightedge to draw a rectangle 
that has seven rows and five columns. 
Step 2 Shade three of the seven rows yellow 
to represent = 
P 7" 
Step 3 Shade one column blue to 


1 
represent 5 





Try These 
1. How many of the squares are shaded green? 


2. What fraction of the total number of squares in the rectangle is 
shaded green? 


3. The portion of squares that is shaded green represents the product of 


the fractions. What is the product of 2 and 57 


4. Use grid paper to model $ and z Then use your model to find the 
3 2 
product of | and <. 


5. What do you notice about the relationship between the numerators 


and denominators of z and 2 and their product? 


The Hands-On Algebra activity suggests the following rule for 
multiplying fractions. 


Words: To multiply fractions, multiply the numerators and 
multiply the denominators. 


Symbols: ac where b, d #0 


Multiplying 


Fractions 
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f 





Find each product. 





Examples 
—4.1 
| 5 3 
| ~4,1_ 4:1 multiply the numerators and multiply the denominatop. 
| 5 6 fs | | s, 
| | 4 The factors have different SIQHS. 
| ~ 415 The product is negative. 
Z 
D 6-(5) 
5s (=| — 6.2 Rewrite 6 as an improper fraction. 
5 I 3 | 
‘2 Multiply the yumerators and multiply the 
isi ~ i> lenominators. 
Prerequisite sii = 
12 The factors have the same sign. 






122 | af 
OI £S The product is positive. 






Skills Review 


Simplifying Fractions, 
p. 685 






1 | -3) Rewrite -45 as an improper fraction. 
Multiply the numerators and multiply the 


| 
= (3-9) 
4% denominators. 
9 1 The factors have the same sign. 
= Or 1. i ea 
8 8 The product is positive. 


——— 
ee 
en 


| Your Turn 
ib FO ae) 





| Study these products. 
—1](5) = =9 —1 times 5 equals —5. 


(—1)(—2.4) =2.4 —1 times —2.4 equals 2.4. 


| Notice that multiplying a number by —1 re i : 
sult te of the 
number. This suggests the Á s in the opposite 








| 
é 4 Words: i s rs 
| | Multiplicative ci pe 1 and any number is the numbeé 
Property of —1 Surpa IS€. , 
PoS: e he Se Numbers: —1°7~ 7 












| | 
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FELL 


You can use what you know about multiplying rational numbers to 
simplify algebraic expressions. 


1 Simplify —7.2t(5u). 

—7.2t(5u) = (—7.2)(t)(5)(u) —7.2t = (—7.2)(t); (5u) = (5)(u) 
= (—7.2)(5)(t)\(u) Commutative Property 
= (—7.2 + 5)(t - u) Associative Property 
= —36tu Simplify. 


¿Ð Simplify 2m(2n), 


=m(2n) = (=)(m)(=)(n) Em = (=\(m); (=n) = (=\(n) 
= (E]n) Commutative Property 
= [= : =\(m -n) Associative Property 
- mn Simplify. 

Your Turn 

g. 2x(—4.5y) h. 29(5h) 


When you add any two rational numbers, is the sum always a rational 
number? What happens when you subtract or multiply rational numbers? 
In all three cases, the result is a rational number. 


Closure 
Property o 


f The sum, difference, or product of two rational numbers is always a 
rational number. Therefore, the set of rational numbers is closed 


ional 
natong under addition, subtraction, and multiplication. 


Numbers 





For example, you can add, subtract, or multiply z and $, and the result 
will be a rational number. Check this. 






1. State whether 1.2bc is sometimes, always, or never a rational number if b 
and c are rational numbers. Explain. 


2. Determine whether the product of three negative 
rational numbers can ever be positive. Explain. 


3. Write a multiplication equation that can be shown 
using the model. 


Exercise 3 
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Guided Practice 








Find each product. 


7. 2.1(-7) 
10. -+(-3) 


Simplify each expression. 


13. 3(5y) 


Source: Zillions 


5. 3(-3) 
(Examples 1-6) 


8. (—1.8)( 
3 
11. -3° 4 


14. -— 





pa Fi. 


© HAUC RCGEUIA Find each product. 


Solution: (—4)(—6) = 24 


6. —7 - ( —4) 
—3.5) 9. 0.5(—4.6) 
243 
12. ey 
fi 15. —2.5c(—2.4d) 


16. Health Students who carry backpacks that are too heavy 
can develop spinal problems. The maximum recommended 
backpack weight y is given by the equation y = =x, where 
x is a student’s weight. Would a 12-pound backpack be 
too heavy for a student who weighs 110 pounds? Explain. 

(Example 5) 





See page 698. 





Find each product. 
AD 4-61 

2u. (~U5S)i—-3.6) 
2a... ZF * 10 


26. =(5) 


29. o(-$) 


18. 3.8(8) 
21. —6.0(8.5) 
24. -73-0 
—1.[_2 
27. —1 ( 2) 
at A 
30. = 

vd 

33. 3-2 


Simplify each expression. 


25. ALI) 
37. (4r)(2.2s) 


39. (2a\(=b) 


a. HH) +H 
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ee 


36. 
38. 


40. 


42. 


19. 7.1(-1) 
22. —0.4(1.5) 
25. (—12.8)(—1)(4.5) 
4 3 
28. -4.3 
7 3 
31. 3(-5] 
6 1 
GA 3-23) 
0.6(—15y) 
Žr(—18s) 
1 1 
3-42) 





43. Solve x = 2(—3.2) — 0.5(—4.8) to find the value of x. 
44. Evaluate 7a(—4.5b) + (—2ab) if a = 2 and b = —1. 





Applications and 45. Shopping Teri wants to buy a bicycle with the money she earns from 
Problem Solving her after-school job. If she can save $22.50 a week, how much money 
ot Wo will she have after six weeks? 
om > 
& 46. Space A day on Jupiter is much shorter than a day on Earth because 


Jupiter rotates on its axis about 2 times as fast as Earth rotates on its 
axis. During our month of June, how many days will Jupiter have? 


47. History Galileo (1564-1642) was a mathematician and scientist 
who is said to have experimented with falling objects from the 
Leaning Tower of Pisa. Suppose Galileo dropped a stone from the 


tower and it took 35 seconds to reach the ground. Solve 


d = -3(92)(35)(35) to find the distance d in meters that the stone fell. 
A negative answer means that the final position is lower than the initial 


position. 


48. Critical Thinking Describe the values of a and b for each statement 


to be true. 
a. ab is positive. b. ab is negative. c. ab=0 
Mixed Review Solve each equation. Check your solution. (Lesson 3-7) 
49. |t| =—-5 50. 2+|x| =6 51. 3=|-9-a 


52. Aviation A traffic helicopter descended 160 meters to observe road 
conditions. It leveled off at 225 meters. (Lesson 3—6) 


a. Let a represent the original altitude. Write an equation to represent 
this problem. 
b. What was the helicopter’s original altitude? 


Find each sum or difference. (Lesson 3-2) 









58, 3.5 +(=2:1) 54. —1.7 — 4.0 55. -= + : 
56. Find 24 + (—6). (Lesson 2—6) 
Standardized 57. Extended Response The stem- Class Heights 
lest pacio Joe mi Sow Hay | ie 





788999 
0012223344444 
557899 

00233 7\|2=72in. 


a. What is the height of the 
tallest student? 6 


b. Which height occurs 
most frequently? 


58. Multiple Choice The expression (220 — y) X 0.8 + 4 gives the target 
15-second heart rate for an athlete y years old during a workout. Find 
the target 15-second heart rate for a 17-year-old athlete during a 
workout. (Lesson 1-2) 


A 27 B 40.6 C 216.6 U 297 
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What You'll Leam 


You'll learn to use 

tree diagrams and the 
Fundamental Counting 
Principle to count 
outcomes. 


Why It’s Important 
Manufacturing Car 
manufacturers count 
outcomes to determine 
the number of different 
key combinations that 
are possible. 

See Exercise 23. 
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Baroness Martine de Beausoleil was 4 Fr 
in the 17th century who spent 30 
geology and mathematics. She det 
rocks were valuable by the minera 
Some other ways to classify rocks 
texture and by their color. 


are by 


How many different rocks are possible 


having the characteristics shown in m 
table? We can represent this situation DY 


using a 





Texture Color 


brown 
glassy a gray 


et ais 


er 


brown 
glassy -i anii 
quartz Ke 3 
rown 
dull a Ee gray 
brown 
A So gray 
iron 
brown 
dull 
u ee gray 


brown 
| 
glassy — gray 
silver 
brown 


dull ae ra 


Mineral 


ench scientist 
years studying 
ermined which 

Is they contained. 
their 


A R 
Rock Characteristics 


Mineral Texture 


gold 

quartz 
iron 

silver 


Color 














glassy | brown 
dull gray 








Outcome 


gold, glassy, brown 
gold, glassy, gray 


gold, dull, brown 
gold, dull, gray 


quartz, glassy, brown 
quartz, glassy, gray 


quartz, dull, brown 
quartz, dull, gray 


iron, glassy, brown 
iron, glassy, gray 


iron, dull, brown 
iron, dull, gray 


silver, glassy, brown 
silver, glassy, gray 


silver, dull, brown 
silver, dull, gray 


By using the tree diagram, we find that there are 16 different rocks 


possible. These results are called 


all the possible outcomes is called the 
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. For example, the first © 
is a rock that contains gold, has a glassy texture, and is brown. The 














Qua 


utcon 
st 0 





LW, 
2° Oy 
q Ae > 







Example The Greenwood Dance Company has three lead female dancers, 

Dance Link Teresa, Kendra, and Angelica, and two lead male dancers, Keith and 
Jamal. How many different ways can the director choose one female 
dancer and one male dancer to lead the next production? 


Make a tree diagram to find the number of combinations. 


Female Male Outcome 
i al Keith Teresa, Keith 
eresa 
Jamal Teresa, Jamal 
Keith Kendra, Keith 
Kendra 
all Jamal Kendra, Jamal 
Keith Angelica, Keith 
Angelica 
<— Jamal Angelica, Jamal 


The sample space contains six outcomes. So, there are six different 
ways that the director can choose the leads for the next production. 


Your Turn 


a. The Ice Cream Parlor offers the choices 
below for making sundaes. Draw a tree 
diagram to find the number of different 
sundaes that can be made. 


chocolate chocolate 
vanilla butterscotch 
rocky road 


p Come 





An event is a subset of the possible outcomes, or sample space. In 
Example 1, the choice of female dancers is one event, and the choice of 
male dancers is another event. Notice that the product of the number of 
choices in each event is 3 - 2 or 6. This method of finding the number of 


possible outcomes is called the Fundamental Counting Principle. 


mcehiaielm@ if event M can occur in m ways and is followed by event N that can 


Counting occur in n ways, then the event M followed by event N can occur in 
di m X ways. 
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Example 
Clothing Link 


© How many different kinds of 





Ta s > rhs ` ‘Qi »? | 

school sweatshirts are possible? school name | red | smal 
ryn . cenool Oge tan | >is or 
Chere are 3 styles, 2 colors, and . hool | bert | =r F ii 
aa l , eam grapnic | | large 
5 sizes, so the number of different al | BE 


sweatshirts is 3 X 2 X 5 or 30. 1X 


2% 








b. Catina wants to buy a red sweatshirt in size large or 1X in any 
style. How many choices does she have? 


— 7 summer 


Check for Understanding 


Communicating 
Mathematics 


Guided Practice 





1. Explain the Fundamental Counting Principle in Vocabulary 


your own words. 





2. Represent a real-life situation by drawing a tree 
diagram. Include a description of each event 
and a list of all the outcomes in the sample 
space. 


3. ou Ling says that if three coins are tossed, then the number 

TATE of outcomes with 2 heads and 1 tail is the same as the 
number with 1 head and 2 tails. Lorena thinks he is wrong. Who is 
correct and why? 





~ - Suppose you spin the spinner twice. Determine 
©% Getting Ready whether each is an outcome or a sample space. 


Sample 1: (red, blue) 

Solution: Spinning a red and then a blue 
(red, blue) is an outcome because 
itis only one possible result.  — < 

Sample 2: (red, red), (red, blue), (blue, red), 
(blue, blue) 

Solution: This is a sample space because it is a list of all possible 
outcomes. 





Determine whether each is an outcome or a sample space for the 
given experiment. 


4. (5, 2, 2); rolling a number cube three times 

5. (H, T); tossing a coin once 

6. (H, H), (H, T), (T, H), (T, T); tossing a coin twice 

7. (4, 10, J, 3, 7); choosing five cards from a standard deck 
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8. Suppose you can order a burrito or a taco with beef, chicken, or bean 
filling. Find the number of possible outcomes by drawing a tree 
diagram. (Example 1) 

9. Suppose you roll a die twice. Find the number of possible outcomes 
by using the Fundamental Counting Principle. (Example 2) 


10. Shopping Enrique wants to buy a 
bicycle, but he is having trouble Type speed Handlebars 
deciding what kind to buy. road touring 
(Example 1) mountain racing 


a. Draw a tree diagram to represent 
his choices. 





b. How many different kinds of 
bicycles are possible? 

c. How many different kinds of bicycles have racing handlebars and 
16 or greater gear speeds? 


Practice 






Homework Help 
Exercises | Example 
11, 13, 15, 17, 1 
19-22 


2.4168) 2 
Ee 


Extra Practice 


See page 699. 









pry) 









Find the number of poraa outcomes by drawing a tree diagram. 
11. three tosses of a coin 2 X j? 2a 








12. choosing one marble from each box shown 
in the table at the right 


Ae) s 


Box A BoxB 311) 


blue | green | green 
green red white 


13. Anita purchased five T-shirts and three : 
T-Shirt 
pairs of jeans for school, as shown in the 
table at the right. How many different red 
T-shirt and jeans outfits are possible? orange 
green 
| A \ 52 Is | white 





Striped 


Find the number of possible outcomes by using the Fundamental 

Counting Principle. 

14. different cars with options shown 
at the right qx ly Destine -6 

15. possible sequences of answers on 

a ay). 9) -false quiz 


Color Engine Transmission 


4-cylinder manual 
6-cylinder automatic 





16. different 1-topping pizzas 


with the choices shown at Crust Size Topping 


thin individual | pepperoni onion 


& the Bie?) | 
. regular small mushroom olive 
oe 1%" 


thick medium | sausage pepper 





large 
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17. Refer to Example 1. How many different ways can the director Choose 
one female dancer and one male dancer if there are five female 
dancers and six male dancers? 


18. Suppose the spinner at the right is spun twice. 
Assume that the spinner will not land on a border. 


a. Let R represent red, B represent blue, and Y 
represent yellow. Write all possible outcomes 
in the sample space as ordered pairs. 


b. How many outcomes have at least one blue? 





19. Write a situation that fits the tree diagram below. 


yes 
no 


















yes 
no 
yes 
white — 
no 
Applications and 20. Dining A free continental breakfast aa Brea d i Beverage 
Problem Solving offers one type of bread and one 
| ol Wo, beverage. 
| © 
| © 6 a. How many different breakfasts are oran mm uen 
| ETa English muffin juice 
P l l white toast milk 
b. How many of the breakfasts include a wheat toast 






muffin? raisin toast 





21. History In 1869, Fanny Jackson Coppin became the first African- 
American school principal. One of her favorite teaching poems began: 


A noun is the name of anything, 

As school, or garden, hoop, or swing. 
Adjectives tell the kind of noun, 

As great, small, pretty, white, or brown. 


How many two-word phrases can you make using one of the 
underlined nouns and one of the underlined adjectives from the poem? 


22. Family Valerie and Jessie just got married. They hope to eventually 
have two girls and a boy, in any order. 


a. How many combinations of three children are possible? 
b. How many outcomes will give them two girls and a boy? 


c. In how many of the outcomes from part b will the girls be born in 
consecutive order? 
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l (® www.algconcepts.com/self_check_quiz 


a 


inter NET 
CONNECTIONS 


Data Update For the 


latest information on 
the number of key 
combinations, visit: 


www.algconcepts.com 


Mixed Review 


Standardized 


Test Practice 
D D <> 


at 


23. Keys A car manufacturer makes keys 


24. 


with six sections. 


a. Until the 1960s, there were only 
two patterns for each section. 
How many different keys were 
possible? 


b. After the 1960s, the car 
manufacturer made keys having 
three different patterns for each 
section. How many different keys 
were possible after the 1960s? 





Critical Thinking The president, vice president, secretary, and treasurer 
of the Drama Club pose for a yearbook picture. If they sit in four chairs, 
how many different seating arrangements are possible? 


Find each product. (Lesson 4-1) 


25. 
28. 


29. 


31. 


EET. 26. —7.2(-1.5) 27. 2 | Z 


Manufacturing A certain bolt used in lawn mowers will work 

properly only if its diameter differs from 2 centimeters by exactly 

0.04 centimeter. (Lesson 3-7) 

a. Let d represent the diameter. Write an equation to represent this 
problem. 


b. What are the least and greatest diameters for this bolt? 


solve x — i = -Ż, Check your solution. (Lesson 3—6) 


. Grid In In the graph below, how many degrees did the temperature 


rise from 1:00 to 5:00? (Lesson 2—4) 


i CS ET 
A EAA 
(PPADERTED AEE 

El al el 
else i EE 

(eon ed Ee 
emperature [TTI AT 
CA "IT holebold-bolabols:bol_ 
A E TE 
aaea || 

ef aa T 

le fo ii 
Pieri TT 
weiter | 

SA E 

EERDER 

SUT 

lithe). 





Time (P.M.) 


Multiple Choice Ayani has $600 in the bank at an annual interest rate 
of 3%. How much money will he have in his account after four years? 
(Hint: Use the formula for simple interest I = prt.) (Lesson 1-5) 


A $72 B $672 C $607 D $720 
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Materials 


= index cards 
Ç green, blue, 


pink, and 
yellow self- 
adhesive notes 


& graphing 
calculator 


This represents one 
arrangement of colors. 


Investigation 


re Neral Q 
Rado TS 


Permutations and Combinations 


Mandy makes and sells stuffed rabbits at craft shows. There are three 
sets of pieces in the rabbit pattern, and each set is cut from a different 
color fabric. One set of pieces is for the body, one is for the arms, and 
the other is for the legs. How many different rabbits can she make? 


investigate 
1. Label the index cards Set 1, Set 2, and Set 3. 


a. Suppose Mandy has three different fabrics. Let a green, a blue, and 
a pink self-adhesive note represent the three fabrics. 


b. Lay the cards on a table and place a different color note on each. 


Set 1 (Body) Set 2 (Arms) | Set 3 (Legs) _ 











c. Find and record all of the different arrangements that are possible 
using each color only once. Two different arrangements are shown. 











Arrangement Set 1 (body) Set 2 (arms) Set 3 (legs) 


PA | me | geen | pk 
[8 | we | pm | gren 


d. An arrangement of objects in which order is important is called a 
How many permutations of the three colors are 








there? 


e. Suppose the order of the three colors does not matter. For 
example, a rabbit with a green body, blue arms, and pink legs is 
considered the same as a rabbit with a blue body, pink arms, and 
green legs. An arrangement of objects in which order is not 
important is called a combination. How many combinations are 
possible using green, blue, and pink fabrics? 
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Ñ 





. Suppose Mandy has four different fabrics. Use a yellow self-adhesive 
note to represent the fourth fabric. 


a. Use the index cards to find the number of different rabbits that are 
possible when there are four colors from which to choose. Record 
your results in a new table. Remember that you can use only three 
colors at a time. Two possible arrangements are shown below. 








Arrangement Set 1 (body) Set 2 (arms) Set 3 (legs) 


[| yellow | owe | ink 


How many permutations are possible? 





b. How many different rabbits are possible if the order of the colors is 


not important? 





Dacclaleliaemiatemiahucsyeletciiie) mm 


In this extension, you will use formulas to find permutations and combinations. The 
mathematical notation 4! means 4: 3-2-1. The symbol 4! is read four factorial. n! 
means the product of all counting numbers beginning with n and counting backward 
to 1. 


e The number of permutations of n objects taken r at a time is defined as „P, = na 


The number of permutations of 4 colors taken 3 at a time can be written P}. Find 
,P, and compare your answer to the answer in Exercise 2a. 


e The number of combinations of n objects taken r at a time is defined „C, = nl 


(n— nin 


The number of combinations of 4 colors taken 3 at a time can be written 4C}. Find 
4C, and compare your answer to the answer in Exercise 2b. 


e Use the formulas to find the number of permutations and combinations of 5 colors 
taken 3 at a time and 6 colors taken 3 at a time. 


e We define 0! as 1. Make a conjecture comparing ,P,, and „C, 


Presenting Your Conclusions 


Here are some ideas to help you present your conclusions to the class. 


e Make a pamphlet showing the permutations and combinations for the rabbit pieces 
and fabrics. 


* Include diagrams and tables as needed. Show how the formulas can be used to 
make the calculations. 


inteyNET Investigation For more information on permutations 
and combinations, visit: www.algconcepts.com 
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What You’ll Leam 


You'll learn to divide 
rational numbers. 


Why It’s Important 
Cooking To adjust 
recipes for different 
serving sizes, cooks 
must know how to 
divide rational 
numbers. 

See Example 5. 


Prerequisite 
Skills Review 
Operations with 
Decimals, p. 684 










When you divide two rational numbers, the quotient is also a rational 
number. You can use the rules below to find the sign of the quotient. The 
sign rules are the same as the ones used for dividing integers. 


Dividing Rational 


Numbers 
Numbers 


The quotient of two numbers with 


Different Signs different signs is negative. 


45=+0.9=5 
—4.5 + (-—0.9) =5 


Same Sign 





Find each quotient. 


—=—6 + 6.5 
—6+0.5=-12 Numbers have different signs. The quotient is negativi 
mi 1-2) 


—7.4 + (—2) = 3.7 Numbers have the same sign. The quotient 


Your Turn 


Two numbers whose product is 1 are called multiplicative inverses or 


a and 8 are reciprocals because a a ] 
g € 7 € p als aus g 7 i 
] | | ] 
-3 and —7 are reciprocals because —3 - (—=] = 1. 


] . l 
a and 7 where a + 0, are reciprocals because a - — = 1. 
l a 


These examples demonstrate the Multiplicative Inverse Property. 


Words: The product of a number and its multiplicative 
inverse is 1. 










Multiplicative Symbols: For every number Ê, where a, b + 0, there is exactly 
Inverse b 


Property one number 2 such that S — F 


a 


Numbers: 3 


9 at ae 
and -7 are multiplicative inverses. 
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In Lesson 2-4, you learned that subtracting a number is the same as 
adding its additive inverse. In the same wav, dividing by a number is the 
same as multiplying by its multiplicative inverse or reciprocal. 


To divide a fraction by any nonzero number, multiply by the 
reciprocal of the number. 


a Ae ae A ae 4 
m d z Where b, c,d = 0 
Pe 15 

5 8 





Use the rules for dividing rational numbers to determine the sign of the 


quotient. 


Find each quotient. 





| 
a 

| 
09) 
— 

II 


ir y aT 
| 
P 
o's) 
— 
1| 4 
a 
Ta | rms 
ee” 
d 
e 
i 
— 
| 
4 
P 
l a 


- i HLLELLL'IV U; ‘ 
Prerequisite 4 " — er 
>.> LE i d +> = Fo ba + >. $ G ba ] >? š 
=- — Thre ULMO rs ser t TE 4 ry if fy gS. 






Skills Review 20 The product Is negative. 
Simplifying Fractions, l Bs rr ae | 
oun 685 i Write the fraction in simplest form. 
> 2 
— «le 1— 
6 5 
5. (42\)_ 5.7 oad ) = 
a (1=] =e Rewrite 1= as an improper fraction, 
9 
5 5 a - tins / , 3 
= A -= = To atvide by =, multiply by its reciprocal, =. 
; I< á 
25 The numbers have the same sign. 
42 The product is positive. 





How much sugar do you need 
to make one dozen cookies? 


Raspberry Almond Cookies 






| 
ANE. n ae > > P. X ~i » 

Div ide the recipe by 2. The recipe | 1 cup butter 2 cups flour 
calls for > cup of sugar. | 2 cup sugar 1 cup raspberry 
> i 3 2 $ 

| jam 


š tsp. almond extract 






lof sea a a £ + Makes two dozen cookies. 
2 1 
or 
2 1 T — | 
= 6 or 3 Write the fraction in simplest form. 


l | 
To make one dozen cookies, you need > cup of sugar. 
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C 












Find each quotient. 





You can use what you know about dividing rational numbers to 
evaluate algebraic expressions. 


Evaluate ~ if x = . 


Example : 





at d 
Replace x with T 
+4 Rewrite the fraction as a division sentence. 


To divide by 4, multiply by its reciprocal, Ż 


3 
5 
= x Multiply the numerators and multiply the denominators. 


Your Turn Evaluate if x = = 


$ i 
h. 5 oy 


= [o 






Check for Understanding 


Communicating 1. Determine whether the reciprocal of a negative Vocabulary 
Mathematics rational number can ever be positive. Explain. inica meee 
reciprocal 








2. Compare a positive rational number n with the 


value of n + . and with the value of n - > 


Which is the greatest? the least? 


MathJournal 3. Describe real-life situations in which you would divide fractions to 


ke solve problems. 


STE Name the reciprocal of each number. 





Guided Practice 


1 : 
Sample: —7 Solution: -4 (-$) = 1, so the reciprocal is -4 or —4. 
4. 3 Gime 6. 22 7, -1x#0 
3 " 4 " ¥* c 
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Find each quotient. (Examples 1-5) 


8. -6 + 1.5 9. 30+ 19 
10. —4.7 + (-0.5) 11. -5+ (2) 
12. 4 + (£) 13. 2233 
Evaluate each expression if a = + and b = -5, (Example 6) 
14, $ 15. 2 16. $ 


17. Lunch Students working on decorations 
for homecoming ordered pizza for lunch. 
They ordered five 8-slice pizzas, and each 


person ate 25 slices. There was no pizza 


left over. How many students were there? 
(Example 4) 








Practice Find each quotient. 
18. 8 + (—1.6) 19. -75 +3 20. 9.6 + 3.2 
Els LI e 22. E Coa —-04 Zo. 164153 
ee 2 Saft 
“i anata 5. 0S 26. GF =| =| 
SE E ere en ee) 
ee 6 Ae = at | 3 
30. -2 + (-2) 31. 5+4 32. -+ 10 
>i MET EN ene all 
Big 28 34. -14+| 2 | g BS 
J go: A 4 
Evaluate each expression if j = —> k = re and n = 5° 
3 2 k 
36. z 3/. r 38. 5 
ies 23 n 
39. z 40. F 41. F 
4o. E 43, 2i 44. £ 
J ] n 
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2 
45. Find the quotient of —12and — 3. 


46. Solve the equation t = -5 : 7 
find the value of t. 


Applications and 47. Track Mr. Vance is training for a 


Problem Solving 10-kilometer race in a senior citizen 
— CA track meet. Suppose 34 laps equals 
& 1 kilometer and he wants to finish 
the race in 65 minutes. In how many 


minutes will he have to run each lap? 





48. Nutrition A 20-ounce bottle of soda contains 165 teaspoons of sugar. 


A 12-ounce can of soda contains 165 = = 2 EDU of sugar. How 


much sugar is in a 12-ounce can of Goda 


49. Sales The performing arts series at Central State University offers a 
package ticket to students for $62.50. If there are five performances, 
how much do students pay for each performance? 


50. Critical Thinking 
a. Is the division of two rational numbers always a rational number? 


If not, give a counterexample. 
b. Is the set of rational numbers closed under division? Explain. 


c. What number has no reciprocal? Explain. 


Mixed Review 51. Uniforms The school dress : 
a TO ee ae Uniform Blouse Socks Sweater 
uniform, a blouse, and socks. skirt yes 
A sweater may be added, if jumper no 


necessary. Find the number of 
different outfits that female 
students can wear. 

(Lesson 4-2) 





52. Sales Ms. Ortiz wants to buy a washer and dryer from Bargain 
Appliances. If she buys on the “90 days same as cash” plan, she will 
have to make 5 equal payments of $146.12 each. If she writes a check 
for each payment, what is the net effect on her checking account? 


(Lesson 4-1) 


Find the mean, median, mode, and range for each set of data. 
(Lesson 3—3) 

53. 6, 8, 8, 8, 6, 4, 3, 7,4 

54. 9,4, 13, 11, 7, 6, 20 

995: 20, 11, 20,25 2 23 


158 Chapter 4 Multiplication and Division Equations 


~*~ ee Se ie pr 





Replace each ® with <, >, or = to make a true sentence. 
(Lesson 3-1) 


96. —3.6 © 0 oF. = 603 58. —7(-4) @7 - 15 
Which is the better buy? Explain. (Lesson 3-1) 
59. a >-pound bag of cashews for $3.15 or + -pound bag for $5.19 


60. three liters of soda for $2.25 or two liters for $1.98 
61. a 48-ounce bottle of dishwashing liquid for $2.69 or a 22-ounce bottle 


for $1.09 
Standardized 62. Grid In Evaluate 16 + kif k = —11. (Lesson 2-3) 
Test Practice wt 
> > D 63. Multiple Choice Write the 


ordered pair that names point Q. 
(Lesson 2-2) 


A (2, —3) 5 (74 3) 
G (-3,2) (=o; ri 

















Find each product. (Lesson 4-1) 


a - (—2) 2. -=(—2) 


Find the number of possible outcomes. (Lesson 4-2) 
4. choosing a sandwich, a side, and a 


beverage from the table 


. different three-digit security codes using 
the numbers 1, 2, and 3 (You can use the 
numbers more than once.) 


Sandwich Side Beverage 


ham French fries 
turkey cole slaw 
egg salad fruit 


. rolling a number cube three times 3 
Exercise 4 


Find each quotient. (Lesson 4-3) 


7. —8.1 + (-3) 


10. World Records The longest loaf of bread ever baked was 2132 feet 


25 inches. If this loaf were cut into 5-inch wide slices, how many slices 


of bread would there have been? (Lesson 4-3) 
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What You’ll Leam 


You'll learn to solve 
multiplication and 
division equations by 
using the properties 
of equality. 


Why s Important 
Plumbing Plumbers 
solve equations to find 
correct pipe weights. 
See Exercise 36. 





Prerequisite 
Skills Review 
Operations with 
Decimals, p. 684 












In Lesson 3-6 you learned about the Addition Property of Equality and 
the Subtraction Property of Equality. There are properties of equality for 
multiplication and division as well. One way to solve algebraic equations 


is to use the Division’ Property of Equality 


Words: 


Division 
Property of 
Equality 


Symbols: 


Numbers: 


lf you divide each side of an equation by the same 
nonzero number, the two sides remain equal. 


For any numbers a, b, and c, with c + 0, 


J axe 
if a = b, then — , 


Z 3x _ 12 
If 3x = 12, then “> = y 





Solve each equation. Check your solution. 





3y = 45 
3y = 45 
o 3y _ 45 
| 3 3 
y=15 


Check: 3y = 45 


3(15)245 y= 





45 = 45 
16 = —2h 
16 = —2h 
16 —2h 
2 t 
—8=h 
Check: 16 = —2h 
16 2 —2(- 
16 = 16 
© 7.4a = —37 
7.4a = —37 
7.4a — 37 ) 
=" Divide 
74 74 Divid 
a=—5 Check! 
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by substituting into the original 


Divide each side by 3. 


each side by / A. 


- benes 
COUMAT IL 





Solve each equation. Check your solution. 






b. 19.2 = —6d c. —0.lm = —7 





Sometimes, you will have to write and solve an equation to solve a 
Wo problem. 


Example 
Consumer Link 


Xue Wu is in charge of buying sandwiches for a hiking trip. She 
has $24, and sandwiches cost $3.80 each. How many sandwiches can 
she buy? 


Explore You know that the sandwiches cost $3.80 and Xue Wu has $24. 


Plan Let s represent the number of sandwiches and write an 
equation to represent the problem. 
price per number of total 
sandwich times sandwiches equals cost 





a a haa nc sen icunelae 
3.80 x S -_ 24 
Solve Solve the equation for s. 
3.80s = 24 
Sas = A Divide each side by 3.80. 
S~6.3 


Since Xue Wu can’t buy part of a sandwich, she has enough 
money to buy 6 sandwiches. 


Examine Does the answer make sense? 
Round 3.80 to 4 
and multiply by 6. 


4 X 6 = 24 


So 6 sandwiches 
would cost 

about $24. The 
answer makes sense. 





Another useful property in solving equations is the Multiplication 





Words: if you multiply each side of an equation by the same 


ae RO number, the two sides remain equal. 
Multiplication q 


ALAL ALE Symbols: For any numbers a, b, and c, if a = b, then ac = be. 
Equality 





on A i oe 
Numbers: If =x = 8, then 5{—x) = 5(8). 
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Examples Solve each equation. Check your solution. 












-pm 
"ias 9 
S 9g Check: $= 9 
4 4 
, 36 
a(S) = 4(9) Multiply each side by 4. 4 ig 36 
g= 26 oa 
_c__l 
6 5 ot 
__| ee | 
—5 = = Check: 5 a! 
zr ey — _c(1,\ Multiply each side 52 _- 30 
=)= 6| st) by —6. o g" ) 
30 = -a= wy 
_— 
7 3* = 12 
-2y = 12 
->{-2x) = ~$(12) Multiply each side by -2 
x= —18 Check by substituting into the original equation. 
Your Turn 
= 2, = — le 
d. Ys e. gf = 25 f. 36 42 
W 
Pn 
PET UL: In 1999, Nunavut (NU-na-voot) became 





Canada’s newest territory in fifty years. ts Se } 
There are 15,000 people in Nunavut 2 
under age 25. This is about 5 of the total 


population. What is the population of 


Geography Link 











Nunavut? 


Let n represent the total population. Then 


=n = 15,000 represents the problem. 


Hudson 
Bay 





=n = 15,000 
5/3,.\_ 9 Multiply each side by 2 
>(Žn) = 2(15,000) Why? 3 
n = 25,000 


The total population of Nunavut is 25,000. 
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Check for Understanding 





Communicating 1. Describe how to solve 4x = 36. 


Mathematics 2. List the steps you take when you check the solution of 4x = 36. 


3. Write a multiplication equation whose solution is —7. 


Guided Practice Solve each equation. Check your solution. (Examples 1—8) 
4. 8x = —24 5. —9v = —40 6. 6 = 0.3y 

£ vif g=? 

fs 573 8. 7= 7 a. =9 4” 


10. Geometry The area of 
the rectangle is 51.2 
square centimeters. 
Find the length. 
(Example 3) 











Practice Solve each equation. Check your solution. 
11. 4c = 24 12. 9p = 63 13. 30 = 2x 
Homework LAI 14, —6a — 60 15. —8t —_ 56 16. —3 -a — 5n 
| 17. 14 =0.5x 18. 0 =3.% 19. 22r=11 
oe a By La D a 
Me e 20. at 21. zY 32 22, 3 5 
_ a a _qg—_2 
[ EE a 23. 10 = m 24. 7 = 6 25. 18 a 2 
7 5 O| 
JO 24) _ T _ 21 
26. -5P = 40 EF. 5 k= 12 28 10 102 
Extra Practice 29. What is the solution of —18.4 = —9.2n? 
See page 699. 





30. Solve ‘ = —6. Then check your solution. 


31. Find the value of r in the equation | -45)r = 36. 
32. If7h —5 = 4, then 21h —-15=__? 


Write an equation and solve. 
33. Eight times a number x is 112. What is the number? 


34. Negative 154 equals the product of negative 7 and a number p. 
What is p? 


35. Three fifths of a number y is negative 9. What is the number? 
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Applications and 
Problem Solving 
\ Wo, 


oO 
© 
G 





Mixed Review 


Standardized 


Test Practice 
D cD D 
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36. Plumbing Two meters of copper tubing weigh 0.25 kilogram. Hov E 
much do 50 meters of the same tubing weigh? 3 


37. Entertainment James is in charge of purchasing student tickets for 
Atlanta Braves baseball game. Each student paid $6 per ticket, and he 
collected $288. A 
a. Write an equation to represent the number of students n who 

bought tickets. 


b. How many students are going to the game? 


38. Geometry Find the length 
of the base b of the triangle 
if its area A is 182 square 
centimeters. Use the formula 


A= shh. (a ee fiery eee 





+ 
Se df 
ies 


39. Technology Engineering students at The Ohio State University built 
an experimental electric race car that went around a 1.1-mile lap in 
36 seconds. How fast did it go? Find the rate r in miles per hour by i 4 
using the formula d = rt, where d is the distance and t is the time. __ 
(Hint: Convert seconds to hours.) 


40. Critical Thinking Explain why the Multiplication and Division a 
Properties of Equality for fractions can be thought of as one property. — 


Find each quotient. (Lesson 4-3) 
Al, 402 42. “OES 43. 


Solve each equation. (Lesson 3—4) 


44.n=5+16+4. `= 45. 26(5)-13=x “= 46,2 





47. Animals Giant deep-sea squids can be up to 19 yards long. How = 


many feet long can they be? (Lesson 2-5) r 
wag i 
oe 


CR reat ; 
49. Multiple Choice Write an equation for the following sentence. Three i 
less than six times y equals 14. (Lesson 1-1) | 
A 3+ 6y = B 3 óy = 
deha Abt D 6y -3 =14 


qui 
J, www.algconcepts.com, self check 


48. Extended Response A field 
hockey playing field is shown 
at the right. (Lesson 1-4) 
a. Write an equation to represent 
the area A of the field. 


b. Simplify the expression and 
find the area if a is 60 yards 
and b is 25 yards. 


a 












What You’ll Leam 


You'll learn to solve 
equations involving 
more than one 
operation. 


Why It’s Important 
Shopping Multi-step 
equations are used to 
calculate purchase 
orders. 

See Exercise 40. 





Equations that have more than one operation require more than one step 
to solve. To solve this type of problem, the best strategy is to undo each 
operation in reverse order. In other words, work backward. 





Solve each equation. Check your solution. 


x _ 
3 t9=14 


a +5—5=14-5 Subtract 5 from each side. 
xX _ 
htt 
x | m 
3(3) = 3(9) Multiply each side by 3. 
x= 27 


Check: ++5=14 Original equation 


+5214 Replace x with 27. 


7 





9+5214 Simplify 


/ 
> * 
he 





14= 14 ' Add 9 and 5. 
2k — 7 = 23 
2k — 7 = 23 
2k-—7+7=23+7 Add 7 to each side. 
2k = 30 
= 3 Divide each side by 2. 
k=15 Check the solution. 
Solve a = —10. Check your solution. 
i 
mTw 
2.547) = 2.5(—10) Multiply each side by 2.5. 
h -7 = -25 
h-7+7=-25+7 Add7 to each side. 
h = —18 (continued on the next page) 


Lesson 4-5 Solving Multi-Step Equations 165 





Check: “—4=-10 


—18-7 2 10 Replace h with —18. 

25 ` l 

f 

-25 » i 

-10 = -10 , 

| 

Your Turn Solve each equation. Check your solution. i 
a 11+9%9%=119 b. £-52=3 c Ht =6 | 
8 7 


Technology Link ©} Trains that float on magnets above rails have been developed in 
ol Wo Japan. They are designed to run at a maximum speed of 341 miles 

of 6 per hour. This is 71 miles per hour faster than twice the speed of 
& Japan’s bullet trains. Find the speed of the bullet trains in Japan. 





Explore You know that the speed of the floating trains is 341 mph. 
This is 71 mph faster than twice the speed of Japan's 
bullet trains. 


Plan Let x represent the speed of the bullet trains. Then translate 
the given information into an equation and solve. 

Solve speed of 71 miles twice the speed 
floating train equals per hour plus of bullet trains 

















341 = 71 + 2x 
341 = 71 + 2x 

341 — 71 = 71 + 2x — 71 Subtract 71 from each side. 
270 = 2x 
270 _ 2x 


7 5 Divide each side by rs 


Loo = & 
The bullet trains in Japan travel at 135 miles per hour. 


Examine Check by substituting 135 into the original equation. | 


341 = 71 + 2x Original equation 
341 £71 + 2(135) Replace x with 135. | 
341 £ 71 + 270 Multiply 2 and 135. 


341 = 341 . Add 71 and 270. 





:; — Lae 
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Graphing 
Calculator Tutorial 
See pp. 724-727. 








To edit or replace an 
equation, press A until 
the equation editor is 
displayed. Then edit or 
replace the equation. 








Number Theory Link 





You can use a graphing calculator to solve multi-step equations. 





` ha l 5 > a 
Solve 2 = > ; using a graphing calculator. 


Step 1 Rewrite the equation so that one side is equal to 0. 


9 = -` 


MN 
MJ 
| 
l 


= —— — 2 Subtract 2 from each side. 





0 = Žž 


Press (MATH| and select 0:Solver. 


Enter the equation 
after the 0 =. Press 


LC) E 5 0J 
[>] 4 [=] 2 [ENTER]. 
Press [SOLVE]. 


The solution is 13. 


Step 2 
Step 3 


Step 4 





Try These 
1. What would you enter into the calculator to solve 3x — 4 = 6? 
2. Work through the examples in this lesson with a calculator. 


integers in counting order, such 
as 3, 4, and 5. Beginning with 
an even integer and counting 
by two will result in consecutive 
even integers. For example, 

—6, —4, —2, 0, and 2 are 
consecutive even integers. 
Beginning with an odd integer 
and counting by two will result in consecutive odd integers. For example, 
—1, 1, 3, and 5 are consecutive odd integers. 


Consecutive Integers 


Integers Even Integers Odd Integers 





Find three consecutive even integers whose sum is —18. 


Explore You know that the sum of three consecutive even integers is 
—18. You need to find the three numbers. 
Plan Let n represent the first even integer. Then n + 2 represents 


the second even integer, and n + 4 represents the third. W/ry? 
(continued on the next page) 
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Solve n + (n a 2) + (n -+- 4) ==» e Is Write an equation. 


| 

In +6 = —18 Add like terms 

| "o - 

| 3n +6-—6=-—18—6 Subtract 6 from each side 
3n = —24 

| —? . . ’ 

| 3n = —24 Divide each side by 3. 

| 3 (3 i 

| n = —8 

n=-8 n+2=-8+2 n+4=-8+4 


The numbers are —8, —6, and —4. 
| Examine Check by adding the three numbers. 
| -8 + (—6) + (—4) 2 -18 
| -18 = -18 , 






d. Find three consecutive integers whose sum is 27. 





Check for Understanding 


Communicating 1. Describe how you work backward to solve Vocabulary 
Mathematics multi-step equations. 
2. Write an equation that requires more than 
one operation to solve. 











3. Soto solved the TAP 
If; the . t+ 16 ze = 1 
equation =" 4 
using the steps at the right. Jean ro 
does not agree with his answer. t +16 = 16 = 1 — 16 





Who is correct? Explain. f= —15 


Guided Practice Sy es TET State the first step in solving each equation. 





Sample: 3x — 4 = —10 Solution: Add 4 to each side. 


4. 7 + 6v = 43 x i= +5 6. = 15 





Solve each equation. Check your solution. (Examples 1—4) 


7. 6 -1=11 8. 7=4-—2 9. —5r + 2 = 27 





10. —5.6 + 4d = 2 11. 2 =: 
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13. Animals A teacher in Wisconsin came up with a formula that more 
accurately gives a cat’s or dog’s age in people years. (Example 1) 


Take your cat’s/dog’s age, subtract 1, multiply by 6, add 21, and 
that will give you the equivalent in people years. 


Source: The Mathematics Teacher 


a. Write an equation to represent the age of a dog or cat in people 
years y if the dog or cat is x years old. 


b. How old is a dog if he is 17 in people years? 








Practice Solve each equation. Check your solution. 
14. 6=4n.+2 15. 8+ 3k=5 16. 3b -—7 =2 
17. 15=1-2 18. 12 = -5h +2 1 13 — y = = 
20. 8 + 1.64 = 0 21. 0.3x +3 = 4.8 22. 6.5 = 2x + 4.1 
23. 27 =3 + 2.5t 24. —4-—0.7m = 2.3 25. —6z + 8 = —40.6 
26. 7=245 27. 5-6=4 28. 8 +£ = 12 
C= <] Ç 

_7_3 AFPA _ 49 = 278 

29. 28 =7 zt 30. a 5 31. —10 = 
s—- 8. 








32. What is the solution of 6 = “~~! 
33. Find the value of y in the equation —2.5y — 4 = 14. 


For Exercises 34-36, write an equation and solve each problem. 
34. Five more than three-fourths of a number c is 26. Find the number. 


35. The steps below are applied to a number n to get 5 =. What is the 
number? 


e subtract 2 
e divide by —3 


36. Start with the number x. If you multiply the number by 2, divide by 5, 
and add 20, you get 10. What is the value of x? 


Applications and 37. Geometry Find the value of x if the 


Problem Solving perimeter of the square is 20 inches. 
go Wo, | 
‘So 38. Number Theory Four consecutive odd sie bie 
integers have a sum of 56. 


a. Define a variable and write an 
equation to represent the problem. Fyercise 37 


b. Find the numbers. 
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39. Consumer Spending Dwayne was checking his expenses and found 
that in eight visits to the barbershop, he had spent $143 for haircuts, 
Of that amount, $15 was tips. 


a. Write an equation to represent the cost c of the haircuts. 
b. How much does Dwayne pay for each haircut before the tip? 


40. Shopping Tanisa and her sister ordered a total of 5 pairs of shoes 
from a catalog. Each pair cost the same amount. The sisters had to 
pay $10 for shipping and handling. If their total purchase was $170, 
how much did each pair of shoes cost? 


41. Gardening Mr. Green purchased 
39 plants for his garden. His purchase 
included an equal number of ferns, 
irises, and gladiolas, as well as 
12 impatiens. 


a. Write an equation representing the 
number of items he purchased. 





b. How many ferns did he buy? 


Impatiens 


42. Critical Thinking According to legend, Islamic mathematician 
al-Khowarizmi (810 A.D. — ?) stated in his will that if he had a son, 
the son should receive twice as much of the estate as al-Khowarizmi’s 
wife when he died. If he had a daughter, the daughter should receive 
half as much as al-Khowarizmi’s wife. However, al-Khowarizmi had 
twins, a boy and a girl. What fraction of his estate should each one 
get? Explain how you found your answer. 





Mixed Review Geometry Find each missing measure. (Lesson 4—4) 
43. A = 15 in’ 44. A = 49 cm? 45. A = 27 m’ 


Xin. 7 cm 45m 
p: a; Er 


Solve each equation. (Lesson 3—5) 
46. -1 +x = -5 47. n-3=1 48. t+4=-2 


Test Practice “ (Lesson 2—5) 
CAD CED CED 


Test Practice / 49. Short Response Find the next term in the pattern —1, 3, —9, 27,.... 


50. Short Response Graph two positive integers and two negative 
integers on a number line. (Lesson 2—1) 
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What You’ll Learn Many equations contain variables on both sides. To solve these equations, 
first use the Addition or Subtraction Property of Equality to write an 
equations with equivalent equation that has all of the variables on one side. Then solve. 


variables on both 


= Examples 


You'll learn to solve 


Why It’s Important 
Sports Equations Solve each equation. Check your solution. 
comparing athletes’ 
performances have  Sx=x-12 
Se on both by=x-12 
See Example 3. Ox —x=x-—12-—x Subtract x from each side. 
4x = —12 
t = =i Divide each side by 4. 
x=-3 
Check: 
9x =x-12 Original equation 
o(-3) 2-3 -12 Replace x with —3. 
a ey y 
1 _3 
rð 16+ 4” 7 3" 
1—3 
Et yt = qn 
oe a ee OE O 
16 + gi qh = qn qn Subtract z” from each side. 
ad a PP” FERR: | 
16 = z" git — Gh = gra" 


2(16) = 5n) Multiply each side by 2. 


32 =n Check the solution. 
Your Turn 
2 1 A 
a. a+ 9= 4a b. 3n=73n-2 c. 5k—-24=3k+1 


You can solve an equation with a variable on both sides to determine 
when a quantity that is increasing and one that is decreasing will be 
the same. 
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\ W, 
gO 


On 
x Za o 
Example In the 1996 Olympics, the winning times for the 100-meter butterfly - 


Sports Link 


were 52.3 seconds for men and 59.1 seconds for women. Suppose 
the men’s times decrease 0.1 second per year and the women’s times 
decrease 0.3 second per year. Solve 52.3 — 0.1x = 59.1 — 0.3x to find 
when men and women would have the same winning times. 


52.3 — 0.1x = 59.1 — 0.5x 
52.3 — 0.1x + 0.3x = 59.1 — 0.3x + 0.3x Add 0.3x to each side. 


52.3 + 0.2x — 52.3 = 59.1 — 52.3 Subtract 52.3 from each side, | 
0.2x = 6.8 ; 


a = oe Divide each side by 0.2. 
x = 34 


If the rates continue, men and women will have the same winning 
times 34 years after 1996, or in 2030. 





Some equations have no solution. This means that there is no value for 
the variable that will make the equation true. Other equations may have 
every number as the solution. An equation that is true for every value of 
the variable is called an 





Examples “9 Solve each equation. 


5x + 3 =8 + 5x 





9x +3 =8+ 5x 
9x + 3 — 5x = 8 + 5x — 5x Subtract 5x from each side. 
3=8 | 
i 
The equation has no solution. 3 = 8 is never true. 


P 3+3t-5=3t-2 
It-35 pim 2 
3t —2=3t—2 Simplify. 


The equation is an identity. 3t — 2 = 3t — 2 is true for all values of t. 


Your Turn 





d. 2t+4-t=4+t e. 16h + 7 = 16 + 16h 


ŮŮŮŮ 


(= Www. alPConcepts, co il @) amples 
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Check for Understanding 
Communicating 1. List the steps you would take to solve the Vocabulary 
Mathematics equation 3x + 5 = —2x — 16. identity 


2. Choose the correct term and justify your answer. Equations with 
variables on both sides (sometimes, always, never) have a solution. 





3. Explain the difference between an equation that is an identity and an 
equation with no solution. 





Guided Practice 


Sample: 9r = —10 + 7r Solution: Subtract 7r from each side. 





4. 2y = 4 — 3y 5. 0.5p + 4 = 1.5p 3 = 7y 


Solve each equation. Check your solution. (Examples 1—5) 


7. 10x = 3x + 14 8. 2r—21=3-4 
9. 8y+1=1+ 8y 10. 7—6x =41 — 6x 
11. 34¢4+3=22-4 12. sm —10=m+4 


13. Number Theory Three times a number n is 24 less than five times 
the number. (Example 1) 


a. Write an equation to represent the problem. 
b. Find the value of n. 





Practice Solve each equation. Check your solution. 
14. 10h = 8h + 6 15. 7u = 19 = 6u 
16. 6x +2=3x-1 17, ot = 9 = —3t+7 
18. 2n+15=2n+20-5 19. 3x +6=7x-4 
20. 8y -5 = -y + 2 21. 18 + 3k = 22 + 3k 
22. 12 + 2.5a = 5a 23. a + 3.1 = 6.6 — 4a 
Extra Practice 24. 6.2y+7=3y-1 25. 3.2% = 18 =6 + Ilš 
26. 4.5 — x = 2x — 8.1 27. 1.6 — 4.3y = —5.2 —2.3y 
28. ld =2- 4d 29. tp — 4 = Žp 
2 2 5 5 
30. 1z — 4 = -3z + 18 31. tp — 9 = <p — 29 
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3 _57_1 
32. Solve 4” +16=2 g". 


33. Find the solution of 18 — 3.8x = 7.5 — 1.3x. 
34. Eight times a number n is 51 more than five times the number. 


a. Write an equation to represent the problem. 
b. Find the number. 


Applications and 35. Geometry The length of the rectangle 


Problem Solving is twice the width. wom 
ol Wo, a. Write an equation to represent the 
$ © relationship between the length (3w — 18) cm 
and width. 


b. What are the dimensions of the rectangle? 


36. Temperature On the Fahrenheit scale, water freezes 
at 32°. On the Celsius scale, water freezes at 0°. The 
formula F = £C + 32 gives the temperature in 
degrees Fahrenheit when the temperature in degrees 
Celsius is known. Is the temperature ever the same 
on both scales? To find a temperature when both are 
the same, let F = Cin the equation F = 2C + 32 and 
solve C = 2C + D2. 





37. Critical Thinking Write an equation with variables on both sides that — 
has a solution of 6. 


Mixed Review 38. Solve 3 + 6k = 45. Check your solution. (Lesson 4-5) 


Solve each equation. Check your solution. (Lesson 4—4) 


39. —7t = 63 40. 0 = 4.5¢ 41. -2x = -8 
42. School Supplies How many Transparent Tape 
different kinds of transparent tape 


are possible? (Lesson 4-2) Type Size Color 
permanent 


removable 
double-sided 





43. Entertainment To raise money for new uniforms, the marching band 
set up a lottery using three numbers. The first number is between 1 
and 4, inclusive. The second number is between 3 and 8, inclusive. 
The third number is between 5 and 15, inclusive. How many different 
lottery numbers are possible? . 

(Lesson 4-2) 


Solve each equation. Check your solution. (Lesson 3—6) 
44.8+g=17 45. b + (—5) = 26 46. k-6=- 
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Standardized 47. Grid In Most people Some Drinks Leave You Thirsty 


ctice drink han the 
Test Pra salman wx Quenches. Your Thirst 





a> PD D c recommended eight 
glasses of beverage each Water °° 4.6 
day. However, some ~~ Juice EEN 1.4 
beverages actually make —_ Mi N 1.3 
people thirsty. The graph No-caffeine soda MI O.6 


shows the daily average 
glasses of beverages per 
person. Find the difference 
between the glasses of 
water and the glasses of 
caffeine soda that a person oe BC E 

. Source: Yankelovich for New York Hospital Nutrition 
drinks on average per day. E tected 
(Lesson 3-2) 





48. Multiple Choice The frequency table 

shows the results of a survey that 

asked students how many times a Number 

week they buy lunch at school. of Days Tally Frequency 

Determine which statement is correct. 

(Lesson 1—6) 

A Most students buy lunch four times 
a week. 


B The greatest number of students 
buys lunch three times a week. 


Buying Lunch 





C The least number of students buys 
lunch every day. 

D Five students buy lunch twice a 
week. 





Solve each equation. Check your solution. 
al c 5 / ISS = 
. —3t = 18 2 = ie S -7 (Lesson 4—4) 


. 2g + 11 = -7 A l Kaa (Lesson 4—5) 


. DN +4= 7n — 20 8. 8 +15= -9t -2 .6a—4=15+ 6a (Lesson 4-6) 


— According to NBA standards, a basketball should bounce 
back 2 3 the distance from which it is dropped. How high should a 


basketball bounce when it is dropped from a height of 3 feet? 
(Lesson 4—4) 
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i 
> a er ee — 


do LETEN A 


What You’ll Leam 
You'll learn to solve 
equations with 
grouping symbols. 


Why It’s Important 
Painting Painters 
can solve equations by 
grouping symbols to 
determine how much 


paint to buy. 








A gallon of paint covers about 350 square feet. Figure the room’s 
square footage by multiplying the combined wall lengths by wall 
height and subtracting 15 square feet for each window and door. 


Source: The Family Handyman Magazine Presents Handy Hints for Home, Yard, and 
Workshop 


Suppose a room measures 16 feet long by 12 feet wide by 7 feet high 
and has two windows and a door. How many gallons of paint are needed 
to paint the room? To solve this problem, first find the square footage of 
the room. The sum of the wall lengths is the perimeter of the room. 


square perimeter wall 
footage of room height window + window + door 
Nya a a ae, Q ee 
x = 216 + 12) 7 zi (15 + 15'+:35) 


Now solve the equation to find x. 


x = 2(16 + 12) -7 — (15 + 15 + 15) 


x = 2(28)- 7 = 45 Simplify inside the parentheses. 
x = 56:7 — 45 Multiply 2 and 28. 

x = 392 — 45 Multiply 56 and 7. 

x = 347 Subtract 45 from 392. 


The room has an area of 347 square feet. Therefore, only one gallon of 
paint is needed to paint the room. 


In solving the equation above, the first step was to remove the 


parentheses. This is often the first step in solving any equation that 
contains grouping symbols. 


Solve each equation. Check your solution. 


8 = 4(3x + 5) 
8 = 4(3x + 5) 
8 = 12x + 20 Distributive Property 
8 — 20 = 12x + 20 — 20 Subtract 20 from each side. 
—12 = 12x 
-i = = Divide each side by 12. 
all ae 
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Check: 8 = 4(3x + 5) 
8 2 4[3(-1) + 5] Replace x with —1. 
O £ 4(-—3 + 5) 
8 2 4(2) 
8 = 8 


Il- || 


2(3n — 5) -3(11—n) =5 
2(3n — 5) —- 3(1 —n) =5 


of = 10 ~3+3n =5 Distributive Property 
9n-13=5 Add like terms. 
9n — 13 +13=5+13 Add 13 to each side. 
9n = 18 
9 ] P | 
ca = s Divide each side by 9. 


n=2 


Check: vik = 5) = 30 = o) = 
Figs) = So) = i = 2a 
26 9) = ot 


5 

5 Replace n with 2 
26 
2(1) + 3 


Your Turn 





Building Link 3 
ol Wo, 


@ 
O 


< 


-aape aM 


oe le | NT AE a YL. 


Rock and Roll Hall of Fame 








a. 7/=o3% + 1) -2 b. 4(f + 5) + 6(2t — 3) = 12 


The Rock and Roll Hall of Fame in 80 ft 
Cleveland, Ohio, has a trapezoid- HH] i} 7} / i 7 I 


shaped cinema with an area of l | n 


about 4675 square feet. Find x, the 
90 ft 






approximate width of the movie 
screen in the cinema. 





1 | 
A= zb +b,)h Formula for the area of a trapezoid 


4675 = z0 0 + 80)x Replace A with 4675, b, with 90, 
b, with 80, and h with x. 





4675 =4(170)x Add 90 and 80. 

4675 = 85x Multiply + and 170. 

r = = Divide each side by 85 
55 = x 


The width of the movie screen is 55 feet. 
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Check for Understanding 





Communicating 1. State the first step in solving w — 8(w + 15) = —9. 
ay emacs 2. Describe a way to remove grouping symbols from an equation. 


Math Journal 3. Write a summary of the techniques you learned in this chapter for 
> solving equations. 





Guided Practice Solve each equation. Check your solution. (Examples 1-3) 
4. 12 = 2(k + 1) 5. 3n —~Z2=3n +1)-—95 
6. 7 + 6x = 2(10 + 3x) 7. 3p — 81 + p) = 12 
8. 5(2k — 3) + 2(k + 4) = 17 9.5-3(b- 6) =4 


X cm 


10. Geometry Find the value of x in the trapezoid 
if its area is 39 square centimeters. 
(Example 3) 


H— (x + 5) cm —+ 





Practice Solve each equation. Check your solution. 
11. 3(a + 2) = 24 12. 14 = 2(4n — 1) 
13. 7 = 5(x — 4) +2 14. 6(2 + y) — 4 = —10 
15. —2(6 + p)=8 16. 5(z — 1) = 5z 
17. t + 4(1 — t) = 9t 18. 3(b — 2) — 4(2b + 5) = 9 
ii : 19. 18 = 2(g + 4) + 3(2g — 6) 20. 7(y — 2) +8 =3(y — 4) - 2 
Extra Practice 
See sate 2000 21. 2.4h + 1 = 7(2h — 4) 22. 2(f + 3) — 2.7 = 3(f + 1.1) 
23. 6(33.5+7r)-1=7r-r 24. 4(5 — x) — 2.1(6x) = —4.9 
25. 4(2a — 8) = 7a + 10 26. 3 + 2x = 2(x — 4) 
E ne oa An =H) 
27. 3(1 — 4k) = 5 24k + 6) 28. gra ee I 


29. Find the solution of 2[3 + 4(g + 1)] = —2. Check your solution. 


Applications and 30. What is the value of y in 6(3 + 5y) + 5(y — 8) = 13? 
Problem Solving 

ol Wo 31. Geometry The area of a trapezoid is 70 square inches. Find the 
G lengths of the bases if base 1 is four more than twice the length of 


base 2, and the altitude is 5 inches. 
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32. Gardening Carlos is building a 
fence around his garden to keep 
rabbits out. One side of the 
garden is against the garage, as 
shown in the diagram at the right. garage w ft 
He has 88 feet of fencing to fit 
around the three other sides. 


(2w — 6) ft 


a. Write an equation to find the 
width w of the garden. 


b. What are the dimensions of the garden? 


33. Number Theory Twice the greater of two consecutive odd integers is 
13 less than three times the lesser. Find the integers. 


34. Critical Thinking Complementary angles are 
two angles whose measures have a sum of 90°. 
Each angle is said to be the complement of the A 
other angle. The measure of angle A is one-half 
the measure of its complement. Find the measure 
of angle A and the measure of its complement. 


Mixed Review Solve each equation. Check your solution. (Lesson 4—6) 
39: 2n t3=6—-A 36. 5t — 12 = 8t 
37. Number Theory Four less than one-half of a number x is 7. 
(Lesson 4—5) 
a. Write an equation to represent the problem. 
b. What is the number? 


38. Evaluate a ifa = 6 and b = —5. (Lesson 2—6) 


39. Short Response The table gives the average temperatures for six 
planets. Order the temperatures from least to greatest. (Lesson 2-1) 





Average 
Planet Temperature 
(°F) 


Jupiter 
Neptune 
Pluto 
Saturn 
Uranus 
Venus 





40. Multiple Choice A pitcher’s earned-run average (ERA) is given by 
‘ l ` ° a 
the formula ERA = HF, where a is the number of earned runs the 


pitcher has allowed and b is the number of innings pitched. Find a 
pitcher’s ERA to the nearest hundredth if he has allowed 23 earned 
runs in 180 innings. (Lesson 1-3 

A 0.01 B 0.13 C 1.15 D 7.83 


® www.algconcepts.com/self_check_quiz Lesson 4-7 Grouping Symbols 179 








j. 


ma Study Guide and Assessment 





Understanding and Using the Vocabulary ET, nonion aaa 


After completing this chapter, you should be able to define | For more review activities, visit 
each term, property, or phrase and give an example or two | www.algconcepts.com 


of each. Nui ——J¥ 


Algebra Counting 

consecutive integers (p. 167) combination (p. 152) permutation (p. 152) 
identity (p. 172) factorial (p. 153) sample space (p. 146) 
multiplicative inverses (p. 154) event (p. 147) tree diagram (p. 146) 
reciprocals (p. 154) outcomes (p. 146) 


Complete each sentence using a term from the vocabulary list. 


. A subset of the possible outcomes of a sample space is called a(n) __? 


. Two numbers whose product is 1 are called ___? 


. To find the sample space of a particular situation, a(n) __? _ may be used. 
? 





. Integers in counting order are called 
An equation that is true for every value of the variable is called a(n) 
The __? isthe list of all the possible outcomes. 


. The results shown by a tree diagram are called 


? 





? 

. The numbers -5 and -3 are called __? 

To find the possible number of __? __ by multiplying, the Fundamental 
Counting Principle is used. 





© OM NAOARWD oo 


The equation ox +1= ox + 1 is an example of a(n) __? 


_ Skills and Concepts 


Review Exercises 


10. 








Objectives and Examples 





e Lesson 4-1 Multiply rational numbers. Find each product. 
. | 11. 6(3.8) te -92-0 
—3.2(—4) = 12.8 The signs are the same. 3 5/1] 

The product is positive. 13. -=1(3) 14. r E 

4/2 4-2 r : i 

| =) = -579 Simplify each expression. 

__8 The signs are different. ie, a a Sa : 
45 The product is negative. 17. 6s| -> 18. (-$m -2n 
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Objectives and Examples 


e Lesson 4-2 Use tree diagrams or the 
Fundamental Counting Principle to count 
outcomes. 





Shirt Pants Socks 


red black red 
green blue green 
white white 


There are 3 shirts, 2 pants, and 3 socks, 
so the number of different combinations 
is3X2X3or 18. 






e Lesson 4-3 Divide rational numbers. 
Evaluate E tie A 


3 5 

1 
LeS E E i 
373 Replace t with 5" 
anges 
- Sag 
_ ia 

Bee 15 


e Lesson 4-4 Solve multiplication and 
division equations by using the properties of 
equality. 


=3(-12) Multiply each side by 3. 


Review Exercises 





19. A sandwich can be made with wheat or 
white bread. It can have ham, turkey, or 
beef. Find the number of possible outcomes 
by drawing a tree diagram. 


20. Find the number of different team jerseys. 


Shirt Stripe Numbers 


white 


blue 





Find each quotient. 


21. a> (—2.5) 
La 
23. 5 


OF. 739 (-L5) 
m se- 


Evaluate each expression if x = A and 


Ba 
i dka 5" 


25, 1 26, 2. 27. ” 
4 x ¥ 


Solve each equation. Check your solution. 


20. 5n = 30 29. 16 = 2a 

30. -k=5 31. —8y = 32 

ae: of = 42 33. —2x = —24.6 
mo a 

34. T 6 35. M 9 





* Lesson 4-5 Solve equations involving more 
than one operation. 


Bat 6.= 18 
x 
4 +6-6= 18 —6 Subtract 6 from each side. 
4(=) = 4(12) Multiply each side by 4. 
x = 48 





Solve each equation. Check your solution. 


(36. )7t + 3 = 24 37. 1+ 6y = -11 

38. 8 — 2b= 10 39. —4y+1=1 

40. 2.1 — 3r = 4.8 41. —1.8 = 5.1w — 12 
-64Ž | SSS 

42. 14=6+5 43, ~— 3 
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Objectives and Examples 


e Lesson 4-6 Solve equations with variables Solve each equation. Check your solution. 
on both sides. 44. 3a=a+4 


45. 2t+4=10+t 





7x =4x-3 7 
7x — 4x = 4x — 3 — 4x Subtract 4x from 46. 11 + 4m = 4m +8 
3x = —3 each side. 47. 5x —-52=94 + 3x 
E a 1 2 
= = = Divide each side by 3. 48. 6 + 3t = -2 + 3t 
x= —1 





e Lesson 4-7 Solve equations with grouping Solve each equation. Check your solution. 
symbols. 49. 6a = 2(4 — a) 
50. 10 = 5(n + 3) 





5(x — 7) = 10 7 
5x — 35 = 10 Distributive Property 51. O= 2) = Tat 2 
5x — 35+ 35=10+35 Add 35 to each side. 92 2(1 + 2x) + 3(x — 4) = 11 
aa = 53. 4(12 — 6t) = 4 — 21 
on, = 2 Divide each side by 5 ° 
5 5 es 
x=9 
Applications and Problem Solving 
54. Dining With each shrimp, salmon, or 55. Space Halley’s Comet flashes through the 
perch dinner at the Seafood Palace, you sky every 76.3 years. How many times will 
may have soup or salad. You may also it appear in 381.5 years? (Lesson 4-3) 


have broccoli, baked potato, or rice. How 
many different dinners are possible? 





(Lesson 4-2) 
56. Number Theory Four more than two- 57. Geometry The width of the rectangle is 
thirds of a number n is zero. (Lesson 4—5) equal to one-half the length. What is the 
a. Write an equation to represent the width of the rectangle? (Lesson 4-6) 
problem. 


b. What is the value of n? 
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cHAF am Lest 








4. Write an equation using grouping symbols that results in 
==. 





Brand Type Power 


A scientific solar 
B graphing battery 
G 


2. Draw a tree diagram to show the different calculators that are 
Exercise 2 


possible from the choices given in the table. 





3. Explain whether the equation 3(2x — 3) — 1 = 6x — 10 is an 
identity or has no solution. 


Simplify each expression. 
4. 7.2(—4x) 5. —3.9(—10t) 6. —2a(+b) 7, = 





8. Find the number of possible outfits Shirt 


by drawing a tree diagram. Pants 





red blue 
yellow | black 
green gray 


Find the number of possible outcomes by 
using the Fundamental Counting Principle. 
9. rolling an eight-sided die twice 


10. spinning the spinner three times, and 
it never lands on a border 





Evaluate each expression if f = > g= 5, and h = >. 


f 3 8g 
11. 5 12 i 13. f 14. i 
Solve each equation. 


15. 5n = 35 16. 18.4 = —2m 17. Sx 7. 


18. 20 = ->a 19. 3r+1=7 20. 13 — 4y = 29 


21. 10=7 + 2w 22. 7b +8=5b—4 23. 2(h — 3) =5 + 13h 
24. Number Theory Find three consecutive even integers whose sum is — 12. 


25. Geometry Find the dimensions of the 


rectangle if the perimeter is 220 feet. awadi 
saps 
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Statistics Problems 


Many standardized test questions provide a table or a list of numerical 
data and ask you to find the mean, median, mode, and range. 


HICA = 


sum of the numbers 
number of numbers 





The 
( Princeton 
Review 





On standardized tests, 
average is the same 
as mean. 


State Test Example SAT Example 


The average speeds of the winners of the 
Indianapolis 500 from 1989 to 1998 are listed 
in the table. What is the median of the 
speeds? 


Indianapolis 500 Winners 


Average Average 
Speed (mph) Speed (mph) 


1998 












B 155.4 
D 157.2 


A 153.6 
C 157.53 


Hint The median of an even number of 
values is the average (mean) of the middle 
two values when they are arranged in 
numeric order. 


Solution Don’t be confused by the phrase 
average speed; think of it as the winning speed. 
Write the winning speeds in order from least to 
greatest. 


134.5, 145.2, 145.8, 148.0, 153.6, 157.2, 160.9, 
167.6, 176.5, 186.0 


There are ten values, so the median is the mean 
of the two middle values. 


153.6 : 157.2 _ an or 155.4 


The median is 155.4 mph. The answer is B. 
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A survey of the town of Niceville found a 
mean of 3.2 persons per household and a 

mean of 1.2 televisions per household. If 

48,000 people live in Niceville, how many 
televisions are there in Niceville? 

A 15,000 B 16,000 C 18,000 


D 40,000 E 57,600 


Hint Use your calculator for large 
numbers. 


Solution Solve this problem one step at a 
time. 


You need to find the number of televisions. The 
survey information is based on households, so 
first calculate the number of households. 


number divided people per ,_ number of 
; equals inl 
of people by household households 
— Á Ue] CCM) UMMM +. — 
48,000 $ o = 15,000 


The survey information says there is a mean 
(average) of 1.2 televisions per household. 
Multiply the number of households by the 
televisions per household. 


number Of 


q levisions 


number of televisions 
households times per household equals 
15,000 x 12 = 18,000 


The answer is C. 
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After you work each problem, record your 
answer on the answer sheet provided or on 
a sheet of paper. 


Multiple Choice 


1. 


A company plans to open a new fitness 
center. It conducts a survey of the number 
of hours people exercise weekly. The results 
for 12 people chosen at random are 7, 2, 4, 
8, 3, 0, 3, 1, 0, 5, 3, and 4 hours. What is the 
mode of the data? 





6. Over nine games, a baseball team had an 


average of 8 runs per game. In the first 
seven games, they had an average of 

6 runs per game. They scored the same 
number of runs in each of the last two 

games. How many runs did they score 
in the last game? 


A 5 B 15 C 26 D 30 E 46 


. The stem-and-leaf plot shows the 


populations of ten cities in Oklahoma. 


A 3 B 3.3 C 4 Which statement is correct? 


D There is no mode. 


2. For their science fiction book reports, 
students must choose one book from a list 
of eight. The books have the following 
numbers of pages: 272, 188, 164, 380, 442, 
216, 360, and 262. What is the median 
number of pages? 





A The mode is 38,000. 
B The range of the data is 35,600. 


Amon B 285.5 C 303 D 442 
C Most of these cities have fewer than 
0.5 + 0.5 + 0.5 + 0.5 _ 36,000 people. 
3. n = BARN dade 
D The median population is 37,650. 
A 0.05 B 0.125 C 0.5 
D1 E 2.0 8. If5 + z = 9 then what is the value of n? 
4. The graph shows the percent of men and A 3.5 B 4 C 16 D 56 
women who held two jobs. In what year 
Grid In 


was the total percent of men and women 


holding two jobs greatest? 9. If3x= 12, then8 + x=? 


Having Two Jobs 


Extended Response 


10. The number of daily visitors to the local 
history museum during the month of June 
is shown below. 


11 19 61 18 43 22 18 14 21 8 
19 41 36 16 16 14 24 31 64 7 
29 24 27 33 31 71 89 61 41 34 


Part A Construct a frequency table that 
represents the data. 





Year E Men C] Women 


B 1980 
D 1995 


12 
®. IET = x, then 4x + 2 = 
Meme B 3. Ca 
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Part B Construct a histogram from the 


E 14. frequency table. 


D 12. 
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A 
i 


A # 


— Proportional Rea n 
wy) and Probability “= 


Make this Foldable to help you organize 
information about the material in this chapter. 
Begin with a sheet of notebook paper. 


Fold lengthwise to the holes. 





Cut four tabs. 


Label the tabs using lesson 
concepts as shown. 


ading i Store the foldable in a 
3-ring binder. As you read and study the chapter, 
write notes and examples under the tabs. 





























Project 


You are volunteering at a community youth club after school. This week, 
the students are making paper models of the space shuttle. The pattern 
that you have is 2 inches wide and 2.25 inches long. How can you 
enlarge the pattern to fit on an 11-inch by 14-inch sheet of paper if the 
copy machine will only enlarge up to 150% in increments of 1%? 








Working on the Project 


af ated ce 
Work with a partner and choose a strategy. Develop l 
° m p A 
a plan. Here are some suggestions to help you get Look for a pattern. 


started. Draw a diagram 







e If you enlarge each dimension of the pattern Make a table. 
150%, find the new dimensions of the pattern. Work backward. 






e Find the largest factor by which you can multiply 
both dimensions and still fit the pattern on an 





Use an equation 
11-inch by 14-inch sheet of paper. Make a graph. 
Guess a nd check. 








-p N P ole . a fl 
frecnnolozgy JUIS 


@ 





è Use a spreadsheet to calculate various enlargements. 





inter NET Research For more information about the space shuttle, visit: 


CONNECTION NAJ 






eOZIFOLIa 


Presenting the Project Q 


Make a poster that shows the steps you used to enlarge the pattern. In 
addition, answer these questions. 






è Suppose you need to enlarge a pattern 300% of its original size. Would 





enlarging the pattern 150% and then enlarging the new pattern 150% work? 






Explain your reasoning. 






e Can you make the 2-inch by 2.25-inch pattern fit exactly on an ll-inch by 
14-inch sheet of paper? Why or why not? 







© How does your answer change if the copier can enlarge up to 200%? 
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What You’ll Leam 


You'll learn to solve 
proportions. 


Why Hs Important 
Cooking Caterers 
use proportions to 
adjust their recipes. 
See Exercise 50. 


In the proportion, 
b # Oand d +0. 





In mathematics, a fatio is a comparison of two numbers by division. 
For example, the ratio of 15 and 10 can be expressed in the following 
three ways. 


15 to 10 15:10 10 


You can express = th simplest form as . 


10 
TI”? 
15 3 
10 2 


An equation stating that two ratios are equal is called a proportion. 


peas is a proportion. Every proportion has two equal cross products. 


50, 49 = 2 


15(2) is one 10(3) is another 
cross product. =< cross product. 
10.2 


15(2) = 10(3) 


E 30 = 30 
The cross products are equal. 










Words: The cross products of a proportion are equal. 


Symbols: If = r then ad = bc. lf ad = be, then > = 5 | 
Property of | 


BUTLER Numbers: if > = =, then 15(2) = 1063). | 








2 15 _3 
If 15(2) = 10(3), then <= = =. 






You can use cross products to solve proportions. Sometimes youll use 
the Distributive Property. 
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SCULE 








A graphing calculator 
follows the order of 
operations. So, it is not 
necessary to press 

after multiplying 
3 and 75 below. 


3{k] 75[=+] 5 
ENTER] 45 
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Solve each proportion. 


5.75 
3 n 
I 
3 n 
on = 3(75) Find the cross products. 
5n = 225 
su = = Divide each side by 5. 
n= 45 
Check: 2=2 
3 n 
2 2 2 Replace n with 45. 
5(45) 2 3(75) Find the cross products. 
225 = 225 


y 


The solution is 45. 





y_y +4 
8 10 
y_ yt 4 
8 10 
10y = 8(y + 4) Find the cross products. 


10y = 8y + 32 Distributive Property 
10y — 8y = 8y + 32 — 8y Subtract 8y from each side. 








2y = 32 
21 i 
= = + Divide each side by 2. 
y = 16 
, fats 
= z er C- Replace y with 10. 
16 , 20 
8 = 10 
I= 


The solution is 16. 








Your Turn 
3 _ 18 Sap i Dae 
a 2 D. 500 = 8 a eae 
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You can use proportions to find equivalent measurements within the 
English or metric systems. 














Examples Convert each measurement as indicated. 
72 ounces to pounds O 15 meters to centimeters 
16 ounces = 1 pound 1 meter = 100 centimeters 
Let x represent the number of Let x represent the number of 
pounds. Write a proportion. centimeters. Write a proportion 
72 ounces _ 16 ounces 1 meter _ _ 15 meters 
x pounds 1 pound 100 centimeters x centimeters 
72 _ 16 eee 
x 1 100 x 
72(1) = 16x 1x = 100(15) 
72 = 16x x = 1500 
72 = ox So, 15 meters = 1500 centimeters 
16: 256 
45=x 


So, 72 ounces = 4.5 pounds. 


Your Turn 


d. 96 centimeters to meters e. 2 gallons to quarts 


A fate is a ratio of two measurements having different units of measure 
For example, 120 miles in 2 hours is a rate. When a rate is simplified so it 


has a denominator of 1, it is called a whit rate. To find the unit rate of 
120 miles in 2 hours, divide by 2. The result is a unit rate of 60 miles in 
1 hour, or 60 miles per hour. 


To solve problems involving rates, you can use dimensional analysis 


This is the process of carrying units throughout a computation. 





W, 
Kan 








Density is a measure of the amount of matter that occupies a given 
volume. The density of wood is 0.71 gram per cubic centimeter. 
Suppose you have a piece of wood whose volume is 50 cubic 
centimeters. How many grams of wood does it contain? 


0.71 gram 
1 cubic centimeter 
Multiply the unit rate by the number of cubic centimeters of wood. 


0.71 gram _ 50 cubie-centimeters _ 35.5 grams 
1 


0.71 gram per cubic centimeter = 


Note that the unit of 
measure, cubic 
centimeters, can be 
canceled. 





a I aaaaaaaaaasasasaasasaaaiaasasssssssssssħįÃĂ 


1 cubic centimeter 1 or 35.5 grams 





So, the piece of wood contains 35.5 grams of wood. 
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ot Wo, 


PET Ls 
Travel Link 


Juanita’s family drove 400 miles in 8 hours. The next day, they need 
to drive another 700 miles. At the same rate, how long will it take 
them to drive the 700 miles? 








Explore You know that the family drove 400 miles in 8 hours. You 
need to find how long it will take to drive 700 miles farther. 


You can also solve this 


oblem by solving the Plan Write the rate 400 miles in 8 hours as a unit rate. Then 
pr ; S He 


divide 700 miles by the unit rate. 


proportion 
400 miles _ 700 miles i 400 miles _ 50 miles | | | 
8 hours a Solve ‘ace Ae The unit rate is 50 miles per hour. 


700 miles <- 2Jmiles — 700 miles , _1 hour_ 
` 1 hour 1 50 miles 


14 
_ AOmites 1hour”. Note that the 
1 > anii units cancel. 


= 14 hours 


Examine It takes 8 hours to travel 400 miles. A trip of 700 miles 
would take nearly twice as long. So, 14 hours is reasonable. 





Check for Understanding 
r ff 


nicating 1. Explain how to use the Property of 









Vocabulary 









Proportions to solve i = 2. ratio 
proportion 
2. Write two ratios that form a proportion rate 
unit rate 


and two other ratios that do not form a 


dimensional analysis 
proportion. 


Guided Practice Sree Find the cross products for each proportion. 














Sample: A mF = Solution: 2(16) = 8(4) 
75.3 16 _ 12 8 _ 10 
3. 100 4 4 i279 17-45 
Solve each proportion. (Examples 1 & 2) 
6 9 3 —  b a _ 25 
“a en l. 5 = 700 w T 
2 _ 4 y _y+2 z 242 
9. 75-7 10. 7 = 5 11. = 7 


Convert each measurement as indicated. (Examples 3 & 4) 


12. 3 pounds to ounces 13. 2000 grams to kilograms 
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14. Agriculture A farmer gets 300 bushels 
of corn for each acre of land that he a 
At this rate, how many bushels wil] ho ` 
expect to get if he plants 90 acres of corp? 


(Example 5) 


15. Travel Katie knows that she can drive 
her car an average of 40 miles while usin 
one gallon of gasoline. How many gallons 
of gasoline will she need for a trip of 
180 miles? (Example 6) 



































16, === 17.2=4 18, 2 == 

22, 2 = 1200 23, 3 = Sl 24, 5 = 8 

25. 55 26. ge = 27. B= 27 
a (28) y= 29. we = 30. — = 

31. ee a2, 778-4 33. == 

34, 2-7 35. 277 2 A — 

37. Are +2 an 


75 ee 
2 and ~~ equivalent ratios? Explain your reasoning. 


38) Find the value of x that makes a = 28 5 proportion. 
x 

Convert each measurement as indicated. 

39. 5 feet to inches 

41. 3 liters to milliliters 

43. 16 quarts to gallons 

45. 520 meters to kilometers 


40. 3 quarts to pints 

42. 2.4 grams to milligrams 
44. 4200 pounds to tons 
46. 1600 milliliters to liters 


Applications and 47. Health An average adult's 
Problem Solving an adult donates 1 pint of b 
o\ Wo, 
‘oe oS Aa 00 
j wat a 250.0 6 
gallons of water in ament plant can filter about 350, „allo 


days. i r many 5‘ 
of water can be filtered in ad Aa rate, about how ™ 


40 
body contains about 5 quarts of bloo‘ 
lood, how many pints are left? 
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50. 


51. 





49. 


Measurement Is a 2-quart pitcher 
large enough to hold 1 batch of fruit 


Fruit Punch 


punch? Mix together: 
9+ cups cherry juice 
. 2 
Cooking A recipe for 72 chocolate 2 cups orange juice 
; i l 
chip cookies needs 45 cups of 13 cups pineapple juice 
flour. How much flour is needed 3 cups ginger ale 





to make 48 cookies? 

Exercise 49 
Construction A batch of concrete is made by mixing 1 part cement, 
25 parts sand, and 35 parts gravel. How many pounds of sand and 
gravel are needed to make 300 pounds of cement? 








52. Education A student-to-teacher University Students 
ratio is used to compare the number 
of students at a university with the Texas 
; number of faculty. Ohio State 
interNET a. To the nearest tenth, express the UAR 
. Georgia 
CONNECTION | student-to-teacher ratio for each mi 
_ Data Update For the school as a decimal. : 
| test alba b. Rank the universities in the chart 5°uree? The Word Almanac 
visit: in order from greatest student-to- 
_ www.algconcepts.com teacher ratio to least. 
» 53. Critical Thinking fÊ = A what happens to the value of b as the 
value of a increases? 
Mixed Review Solve each equation. (Lessons 4—6 and 4-7) 
54. 5a — 3 = 8a + 12 55. 10n + 6 = 8n — 6 
56. 6x + 7 = 8x —-9 57. 3y — 4 = —2y — 14 
58. 4(m — 2) = 6m 59. —4(a — 2) = 10 
60. 6(z + 2) - 4 = -10 61. 3x — 2(x + 3) =6 
62. Food The Pasta Palace offers 


64. 








a choice of six types of pasta 
with five types of sauce. 
Each dinner comes with 

or without a meatball. 

How many different 
dinners are possible? 
(Lesson 4-2) 


. Short Response Find the product 


of and -=. (Lesson 4-1) 


Multiple Choice For what value(s) of x is the equation 
| x 2 | = 5 true? (Lesson 3-7) 
A -—3 only B 7 only C -3and7 D -7 and3 
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What You’ll Leam Leonardo da Vinci was commissioned to 


' con r the Duke 
You'll learn to solve struct a huge bronze horse fo 


problems involving of Milan. Unfortunately, he died before he 
scale drawings and could complete it. 

models. 

Why Ws Important Five hundred years later, master sculptor 


Nina Akamu created an 8-foot clay model 
from da Vinci’s sketches. The model was 
directors use models > 
then enlarged by sections to become the 
for special effects. f h 
See Example 2. 24- oot I] Cavallo—the largest bronze horse 
in the world. 


A scale drawing or scale'model is used 
to represent an object that is too large or 
too small to be drawn or built at actual 
size. The seale is the ratio of a length on 
the drawing or model to the corresponding 
length of the real object. 


Movies Movie 





length of clay model — 8ft _ ift 


length of bronze statue > 24ft 3 ft II Cavallo 


The scale is 1 foot = 3 feet or 1:3. 
If the scale uses the same units, it is not necessary to include them. 


In the following activity, you will investigate scales with rectangles. 





“Se Hands-On Algebra 


poi 


Materials: grid paper 


Step1 Draw a rectangle that is 4 units wide and 6 units long on you! 
grid paper. 


Step2 Draw a second rectangle so that the ratio of the sides of the fi! 
rectangle to the second rectangle is 1:2. 


Try These 

1. What are the lengths of the sides of the second rectangle? 
2. Draw two rectangles so that the scale is 1:3. 

3. Draw two rectangles so that the scale is 2:3. 
4 


. Draw a rectangle that is 5 units by 12 units. Then draw another 
rectangle that is 15 units by 36 units. What is the scale? 





494 Chapter 5 Proportional Reasoning and Probability 












One o 
f the most common types of scale drawings is a map. 


T —s 

oe scale on a map of Texas is 1 inch = 50 miles. Find the actual 
ance between Dallas and Houston if the distance between them 

on the map is 4.5 inches. 


Use the scale and the distance given on the map to write a proportion. 


_linch  _ 4.5 inches <— map distance 


50 miles x miles <— actual distance 






















1x = 50(4.5) Find the cross products. 
x = 225 


The distance between Dallas and Houston is about 225 miles. 


Your Turn 


Find the actual distance between San Antonio and Houston if the 
distance between them on the map is 37 inches. 


You can determine the scale if you know the dimensions of the model 
fa a and the dimensions of the actual object. 





The ship Titanic, which sank in 1912, was 880 feet long. When a 
Movie Link movie was made about it more than 80 years later, a 44-foot-long 

3 model of the ship was created for special effects shots. Find the 
scale that was needed to design other parts of the model. 


Example 2 


tio of the length of the model to the length of the ship. 


Write the ra 
the length of the model is 1 foot 


Then solve a proportion in which 
and the length of the ship is x feet, 


44 feet _ 1fot <— model length 
880 feet xfeet <— actual length 


44x = 880(1) Find the cross products. 


44x = 880 
44x _ 880 Divide each side by 44. 
44 

x = 20 


20 feet or 1:20. 






The scale is 1 foot = 





ee aa ? A R i w = P Ez 
$ l eN; Tee 6 gt a. 2 — ge p “os Photo 
T ‘ 2 2 i yee ali :, ee oe 
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Communicating 
Mathematics 


Guided Practice 









1. Sketch two rectangles in which the ratio of the Vocabulary 
sides of the first rectangle to the sides of the scale drawing 


second rectangle is 1:2. scale model 
scale 










2. Name two careers in which you would use 
scale drawings or scale models. 


On a map, the scale is 1 inch = 50 miles. Find the actual distance for 
each map distance. (Example 1) 


From To Map Distance 





5. Transportation A scale model of a Boeing 747 jumbo jet is 2 meters 
long. If an actual jet is 70.4 meters long, find the scale of the model. 
(Example 2) 








Homework Help 


D oiia | otes | 
Exercises les 

ies. 
Extra Practice 


See page 701. 









Applications and 
Problem Solving 


oi Wo, 


© 





o 






On a map, the scale is 1 inch = 40 miles. Find the actual distance for 
each map distance. 















To Map Distance 


Jacksonville, FL 
Washington, DC 


12. Bridges The 1500-foot Natchez Trace Bridge in Natchez, Mississip?! 
is the longest precast segmental arch bridge in North America. If a 
model of the bridge is 12 inches long, find the scale of the model. 





13. Model Cars Ina scale model of a race car, the wheels have a 
diameter of 2 inches. If the actual wheels have a diameter of 
30 inches, find the scale of the model. 


14. Architecture On a blueprint of a house, one bedroom is 4 inches 
long. When the house is built, the room will be 16 feet long. Find 
the scale of the blueprint. 
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15. Life Science In a photograph in a science textbook, the length | 
of a ladybug is 2.5 centimeters. The scale of the photograph is 
1 centimeter = 0.2 centimeter. What is the actual length of the 
ladybug? 





16. Travel Ona map of 
Colorado, the scale is 
1 centimeter = 40 
kilometers. The distance 
on the map between the 
northern and southern 
boundaries of Colorado 
is 11.5 centimeters. 


a. How many kilometers 
is the northern 
boundary from the 
southern boundary? 


b. Suppose you travel at an average speed of 80 kilometers per 
hour. How long will it take you to travel through the state along 
Route 25? Round your answer to the nearest hour. 





17. Critical Thinking The state of Pennsylvania is 332 miles long and 
179 miles wide. Suppose you want to draw a map of Pennsylvania 


on an 85-by-11 inch piece of paper. Find the scale that will allow you 
to draw the map as large as possible. 


Mixed Review 18. Monuments A monument of 
Crazy Horse, the famous 
Oglala chief, has been under 
construction for more than 
50 years. The sculptors use a 
model to calculate how to 
carve the statue. The length of 
the model is 18.8 feet, the 
height of the model is 16.6 feet, 
and the height of the 
monument is 563 feet. To the 
nearest foot, what is the length 


of the monument? 
(Lesson 5-1) Crazy Horse Monument 





Solve each equation. (Lesson 4-7) 
19. 3(-2x + 5) =7 20. —2(3y = 4)=3-—y 21. 2(3x + 1) = 8x = 10 


Test ardized 22. Multiple Choice What relationship exists 
D qinctice “a between the x- and y-coordinates of each 


of the points shown on the graph? (Lesson 2-2) 





A They are opposites. 

B Their sum is 2. 

C The y-coordinate is 1 more than the 
x-coordinate. 


D Their sum is 1. 
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What You’ll Leam 


You'll learn to solve 
problems by using the 
percent proportion. 


Why It’s Important 


Health Nurses use 
percents to calculate 
the correct dosage of 
medicines. 

See Exercise 42. 


DET Lt 











Quantities are often expressed as percents. A percent is a ratio that 
compares a number to 100. Percent also means per hundred or hundredths, 
For example, a 5% glucose solution contains 5 grams of glucose in 100 
milliliters of solution. 


Words: five percent Model: E- 


Symbols: 5% 








eg’ 
Numbers: 100 or 5 to 100 





You can express a fraction or a ratio as a percent by using a proportion 
in which one denominator is 100. 


Express each fraction or ratio as a percent. 


£ of the circle is shaded. 


5 
Z = Ta r is the percent. 
2(100) = 5r Find the cross products. 
200 = 5r 
= = ar Divide each side by 5. 
40 =r 


So, £ = 40%. 


A study found that 3 out of 8 people switch channels when a 
commercial is on television. Source: American Demographics 


> s aaa Write a proportion. 
3(100) = 8r Find the cross products. 
300 = 8r 
HE = a Divide each side by 8. 


37.5 =F 37.5% of people switch channels. 


b. 2 out of 3 
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Ht 

In Example 1, the number of parts shaded, 2, is called the percentage mii 

(P). It is being compared to the total number of parts, 5, which is called ie 
| 
| 


the base (B). 








percentage 


» 
base > 


This is an example of a percent proportion. 


_ 40 <— percent 


2 
“hk 


lf P is the percentage, B is the base, and ris the percent, the percent 


Percent 
P r 


AJAO proportion is B 100° 











Examples ©} Forty is what percent of 160? 
as Use the percent proportion. Write “what percent” as —— 
B 100 -.! proj } > 700" 
= = S Replace P with 40 and B with 160. 
40(100) = 160r Find the cross products. 
4000 = 160r 
O = TOE Divide each side by 160. 
25=r 
So, 40 is 25% of 160. 





"9 50% of what number is 42.5? 


= = <a Use the percent proportion. 
i = = Replace P with 42.5 and r with 50. 
42.5(100) = 50B Find the cross products. 
4250 = 50B 
= = 2 Divide each side by 50. 
85 = B 


So, 50% of 85 is 42.5. 


Your Turn 
c. 7 is what percent of 20? d. 60 is 15% of what number? 
e. Find 25% of 66. f. What number is 10% of 88? 
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Business Link 















Businesses can use a time study to determine what percent of an 
employee’s time is spent on various activities. 






The manager of The Furniture 
Store conducted a time study of 
the employees in its warehouse. 
The chart at the right shows the Loading furniture 
average number of hours spent on Delivering furniture 
each activity during the workday. Lunch 

What percent of the time do the 

employees spend on each activity? 





The employees work 3 + 4 + 1 or 8 hours each day. This is the base. 
To find each percent, write and solve the percent proportion for each 
activity. 


Loading: 2 = Tar 3 100 [=] 8 #15 
Delivering: $ = -75 4 [x] 100 E 8 58 
Lunch: l= 1 <] 100 [Æ] 8 [ENTER] 125 


The results are summarized in Time 

the chart. Activity (hours) Percent 
Note that the total of the percent 

column is 100%. 















Loading furniture 
Delivering furniture 
Lunch 







Data are often displayed using circle graphs. A cirele graph is a graph 
that shows the relationship between parts of the data and the whole. 


Make a circle graph of the data in Example 5. 


Loading furniture accounts for 37.5% of the time. A circle is compose! 
of 360°. To find the number of degrees for this section of the graph 


find 37.5% of 360. Repeat this process for the other sections. Re}?! ° 
with 360 and r with each percent. 


; P 
Loading: 360 = s> 360 37.5 [=] 100 [ENTER] 135 
oi SE 
Delivering: 365 = T00 360 Lx] 50 [=] 100 [ENTER] 80 
Pas 
Lunch: eae 360 [] 12.5 Œ 100 48 
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for Understanding 























Use a compass to draw a circle. 
Then draw a radius. Use a 
protractor to draw a 135° angle. 


You can start with any of the 
angles. 


From the new radius, draw a The Furniture Store 
180° angle. The remaining Employee Time Study 
section should be 45°. Label 
each section of the graph with 
the category and percent. Give 
the graph a title. 










Loading 
Furniture 
37.5% 








Vocabulary 





1. Explain what P, B, and r represent in the 







percent proportion. percent 
, , percentage 
2. U? Brian and Julia are trying to base 
ITA: find what percent 30 is of 20. percent proportion 
circle graph 
Brian uses the proportion ingle Julia uses ae 
20 100 
oa A r ' 
a a a ? 
the proportion 34 = Jog: Who is correct: 


Explain your reasoning. 


Write a proportion that can be used to find each 
number. 


> Getting Ready 


; ; 5 r 
; 9 . a 
Sample: 5 is what percent of 40% Solution: 40 ~ 100 
3. What percent of 24 is 12? 4. 80 is 75% of what number? 
5. Find 45% of 60. 6. What percent of 50 is 100? 


Express each fraction or ratio as a percent. (Examples 1 & 2) 


7. 3 out of 5 8. Ż 9. 7to 10 


10. Ina recent year, 17 out of 20 students used the Internet as a reference 
source. 
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Use the percent proportion to find each number. (Examples 3 & 4) 
11. 30 is what percent of 120? 12. 16 is 40% of what number? 


13. Find 20% of 82. 14. Find 250% of 8. 


et 5. Government In the 106th Congress, there were 45 Democratic 
Senators and 55 Republican Senators. Source: World Almanac 


a. What percent of the Senators were Democrats? What percent were 
Republicans? (Example 5) 


b. Make a circle graph of the data. (Example 6) 





The U.S. Senate »--------.---: 


Practice Express each fraction or ratio as a percent. 
16. 3 17. 5 out of 8 18. 9 to 10 


Homework Help 19. 4to5 20. 2 el, 2 
22. 9 out of 20 23. 3to2 24. 1 out of 6 


25. Three out of 5 people have eaten in an Italian restaurant during the 
past six months. 


26. Two-thirds of all households own their homes. 


27. About 3 of every 50 people in the United States are between the ages 
of 14 and 17. 





Use the percent proportion to find each number. 


28. 60 is what percent of 150? 29. 9 is what percent of 25? 

30. 15 is 20% of what number? 31. 50% of what number is 95? 
32. What number is 60% of 5? 33. Find 10% of 125. 

34. What percent of 50 is 75? 35. What number is 125% of 48? 
36. 5% of what number is 6.5? 37. 1 is what percent of 200? 

38. Find 0.1% of 450. 39. 18.6 is 200% of what number! 


Applications and 40. Education If you answer 35 problems correctly on a 40-problem tes 


Problem Solving what percent did you answer correctly? 
ol Wo 
lg % 41. Pharmacy A peroxide solution contains 5 milliliters of peroxide in 
S 10 milliliters of solution. What is the percent of peroxide in the 
solution? 


42. Nursing A nurse prepares a 5% glucose solution by dissolving 
5 grams of glucose i in 100 milliliters of solution. How many grams 
of glucose are in 20 milliliters of the solution? 
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43. Sales About 21 million 
people give floral gifts for 
Mother’s Day. The chart shows 
the percent of fresh-cut flowers 
that are typically purchased. 
Make a circle graph of the 
data. 





44. Critical Thinking Describe a 


Source: Calitornia Cut Flower Commission 


real-life situation in which the 
percentage is greater than the 
base. 
Mixed Review 45. Maps The distance from St. Louis, Missouri, to Dallas, Texas, is 


630 miles. On a map, the distance is 9 inches. What is the scale of 
the map? (Lesson 5-2) 


Convert each measurement as indicated. (Lesson 5-1) 
46. 54 inches to yards 47. 2.5 kilometers to meters 


48. Health An ulcer medication has 300 milligrams in 2 tablets. How 
many milligrams are in 3 tablets? (Lesson 5-1) 


Add or subtract. (Lesson 3—2) 


3 1 3 1 
49. —1.5 — 3.7 a0; a r Sh Sis) 
Standardized 52. Multiple Choice Which set of numbers is not closed under 
Test Practice an multiplication? (Lesson 1-3) 
he A real numbers B negative integers 
C positive integers D whole numbers 


Solve each proportion. (Lesson 5—1) 


a+ 4 


21 


A civil engineer uses the scale 1 inch = 40 feet to draw a 
parcel of land. How many linear feet of land are represented by a 2.5-inch 
e on the drawing? (Lesson 5-2) 


Use the percent proportion to find each number. (Lesson 5-3) 
4. Six is what percent of 15? 5. 95 is 10% of what number? 
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What You’ll Leam Interest and tax payments involve finding percents. You can use the 
percent proportion to solve these kinds of problems. However, it is 
usually easier to write the percent proportion as an equation. 


You'll learn to solve 
problems by using the 
percent equation. 


E r ; , 

— = — Start with the percent proportion. 
Why It’s Important B 100 ; í pm 
Business Employers a TET 
ae he ponot 3 R Replace 700 with R. 
equation to calculate 
a EB = RB Multiply each side of the equation by B. 
See Example 3. P = RB 


The equation P = RB is called the percent equation. In this equation, R is 
the rate. The rate is the decimal form of the percent. 


Words: The percentage is equal to the rate times the base. 
Percent 


Equation Symbols: P= RB, where P is the percentage, B is the base, and R 
is the rate. 





The percent equation is easier to use when the rate and base are known. 
However, the percent equation can be used to solve any percent problem. 















Examples Find 4% of $160. 


P = RB Use the percent equation. 
= 0.04(160) Replace R with 0.04 and B with 160. 


= 64 0.04 160 [ENTER] 6.4 
So, 4% of $160 is $6.40. 


12 is 60% of what number? 


P=RB _ _ Use the percent equation. 


12 = 0.6B_ Replace P with 12 and R with 0.6. 


12 Déieee 3 
ray Divide each side by 0.6. 


20=B 12 |=] 0.6 [ENTER] 20 
So, 12 is 60% of 20. 





Your Turn 





a. Find 62% of 120. b. 75% of what number is 12? 
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Tax Link 


scnnology 





Many scientific 
calculators have a 


key. 
6.2 140 
[=] 8.68 





w 


Example 


& 








Many real-world problems can be solved by using the percent equation. 


The Federal Insurance Contributions Act (FICA) requires employers 
to deduct 6.2% of your income for social security taxes. Suppose 
your weekly pay is $140. What amount would be deducted from 
your pay for social security taxes? 


To find the amount deducted, find 6.2% of 140. 


P = RB Use the percent equation. 
= 0.062(140) Replace R with 0.062 and B with 140. 
= 8.68 0.062 |X | 140 |ENTER| 8.58 


So, $8.68 would be deducted from your pay. 


Percents are also used in simple interest problems. Simple interest is 
the amount paid or earned for the use of money. If you have a savings 
account, you earn interest. If you borrow money through a loan or with a 
credit card, you pay interest. 


The formula I = prt is used to solve problems involving interest. 


e I represents the interest, 


e p represents the amount of money invested or borrowed, which is 
called the principal, 


e r represents the annual interest rate, and 
e t represents the time in years. 


Rodney Turner is opening a savings account that earns 4% annual 
interest. He wants to earn at least $50 in interest after 2 years. How 
much money should he save in order to earn $50 in interest? 


I = prt 
50 = p(0.04)(2) Replace I with 50, r with 0.04, and t with 2. 
50 = 0.08p 0.04 X 2 = 0.08 
a = a Divide each side by 0.08. 
625 = p 50 |=] 0.08 [ENTER] 525 


Rodney should invest at least $625 to earn $50 in interest. 


Your Turn 


c. Jessica deposited $3000 in a savings account that pays an interest 
rate of 6%. How long should she leave the money in the account if 
she wants to earn $90 in interest? 
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involve combining two or more parts into a whole 
The parts that are combined usually have a different price or a different 
percent of something. 


Q oO 






Example Crystal sold tickets to the Drama Club’s spring play. Adult tickets 

Sales Link cost $8.00, and student tickets cost $5.00. Crystal sold 35 more 
student tickets than adult tickets. She collected a total of $1475. 
How many of each type of ticket did she sell? 


Explore Leta be the number of adult tickets that Crystal sold. Since 
there were 35 more student tickets sold than adult tickets, 
a + 35 is the number of student tickets sold. 


Plan Make a chart of the information. 


Number 





Sold Price Sales 


TACCHE 2 | ss | sa 
Student Tickets 











sales of sales of 
adult tickets plus student tickets equals total sales 
8a + 5(a + 35) = 1475 

Solve 8a + 5(a + 35) = 1475 

Look Back 8a + 5a + 175 = 1475 Distributive Property 
Solving Multi-Step 13a + 175 = 1475 8a + 5a = 13a 
Equations: 198 hago 7 = 1475 = 175 ` Subtract 175 from each side. 
4-5 

T 13a = 1300 

a = He Divide each side by 13 
a = 100 


Crystal sold 100 adult tickets and 100 + 35 or 135 student 
tickets. 


Examine If 100 adult tickets were sold, the total amount of money 
collected for them would be 100 x 8 or $800. 


If 135 student tickets were sold, the total amount of money 
collected for them would be 135 x 5 or $675. 


The total sales would be $800 + $675 or $1475. . 





Mixture problems occur often in chemistry. 
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\ Wo 
“4 Bm > 
Example 3} Kelsey is doing a chemistry experiment that calls for a 30% solution 
Chemistry Link of copper sulfate. She has 40 milliliters of a 25% solution. How 

many milliliters of a 60% solution should she add to make the 
required 30% solution? 






Let x represent the amount of 60% solution to be added. Since she 
starts with 40 milliliters of solution, the final solution will have 
40 + x milliliters. 


Amount of Amount of 






Solution (mL) Copper Sulfate 







amount of amount of amount of 
copper sulfate plus copper sulfate equals copper sulfate 
in 25% solution in 60% solution in mixture 
re ee Da ae 1 S 
0.25(40) + 0.60x = 0.30(40 + x) 


0.25(40) + 0.60x = 0.30(40 + x) 


10 +0.6x = 12 + 0.3x Distributive Property 
10 + 0.6x — 0.3x = 12 + 0.3x — 0.3x Subtract 0.3x from each side. 
10 + 0.3x = 12 
10 + 0.3x — 10 = 12-10 Subtract 10 from each side. 
0.3x = 2 
oe = 5 Divide each side by 0.3. 
x ~ 6.7 2 [=] 0.3 [ENTER] 6.666666557 


Kelsey should add about 6.7 milliliters of the 60% solution. 





B s 


Check for Understanding 






“ucatng 1. Explain how r and R are different in the percent Vocabulary 
proportion and the percent equation. 





percent equation 


rate 
2. Write a percent equation to find the following. simple interest 


20% of what amount is $500? mixture problem 





3. ou Akira and Nikki are using the 
IAT: percent equation to find 5% of 

17.99. Akira multiplies 17.99 by 5. Nikki 

multiplies 17.99 by 0.05. Who is correct? Explain. 
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Guided Practice Use the percent equation to find each number. (Examples 1 & 2) 


4. 
6. 


8. 


Find 90% of 200. 5. What number is 38% of 110? 
60 is 80% of what number? 7. 220 is 40% of what number? 


Business Employers are required to deduct 1.45% of your income 
for Medicare taxes. If your weekly pay is $100, what amount would 
be deducted from your pay? (Example 3) 


. Banking Miguel bought a $500 certificate of deposit that paid an 


annual interest rate of 5%. If the certificate was issued for three years 
how much simple interest will he earn? (Example 4) 


. Business Marian works at The Daily Grind coffee shop. She makes 


blend of coffee by mixing hazelnut, which sells for $4 a pound, and 

chocolate almond, which sells for $7 a pound. How many pounds of 
chocolate almond should she mix with 10 pounds of hazelnut if she 

wants to sell the mixture for $6 a pound? (Examples 5 & 6) 


Practice Use the percent equation to find each number. 
Homework Help 11. Find 40% of 280. 12. What number is 5% of 120? 
See 13. What number is 65% of 180? 14. Find 200% of 90. 
15. 18 is 75% of what number? 16. 110 is 20% of what number? 
17. 250 is 40% of what number? 18. 60 is 150% of what number? 
19. Find 110% of 80. 20. 90 is 200% of what number? 
21. What number is 400% of 16? 22. Find 5% of 3200. 


Extra Practice 93 
See page 702. 





Applications and 25. 


Problem Solving 
ot Wo 


7. 





G 26. 


Eka 
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. 25 is 40% of what number? 24. Find 0.5% of 240. 


Banking How much interest will Marissa earn if she invests $250 at 
an annual rate of 4% for 5 years? 


Banking How long will it take Mr. Albany to earn $75 if he invests 
$3000 at an annual rate of 5%? 


Statistics The graph shows 
ways that teenagers ages 12 
to 17 get spending money. 


Where Teens Get Spending Money 


Parents 






a. Suppose you survey a 
group of 150 15-year- 
olds. Write a percent 
equation to predict how 
many students get a 
regular allowance. 


Occasional 
jobs 








Regular 
allowance 


Full- 
or part-time 
job 






Age 12-14 E 
Age 15-178 





b. Solve the equation. 
Round to the nearest 
whole number. Source: ICR TeenEXCE! 


portional Reasoning and Probability 


28. Credit Cards A credit card company charges an annual rate of 18% 
on the unpaid balance on credit card accounts. Suppose you have an 
unpaid balance of $800. How much monthly interest will you be 
charged? (Hint: First find the monthly interest rate.) 


29. Sales Great Smoky 
Mountains Tours conducts 
hiking trips along the 
Appalachian Trail. The 
owner charges $250 for 
adults and $175 for | 
children. He takes groups | 

| 
| 


E 


of up to 15 people on a 
single trip. If he wants to 
earn $3150 for his next trip 
to pay for some new 
equipment, how many of ` 
the 15 people on the trip should be adults? 


My ye 
4 K 4" 
gt a m4 





30. Chemistry Roberto needs a solution that is 30% silver nitrate. He has 
12 ounces of a 25% silver nitrate solution. How many ounces of a 40% 
silver nitrate solution should he add to make a solution that is 30% 
silver nitrate? 


31. Critical Thinking Ifa% of b = x and b% of a = y, what is the 
relationship between x and y? 


Mixed Review 32. Health Nutritionists | [oa 
recommend a diet in Ap The Sub Sho : 
which less than 30% of A ki — in ——— 

i ota aiories 
yee ra a n Kind of Sub | Calories from Fat 
come from fat. ic ———— 
subs listed in the chart eee 

Meatball 
have less than 30% of Turkey 
their Calories from fat? Roast Beef 


Ham & Cheese 


(Lesson 5-3) 





33. On a map, the scale is 1 inch = 60 miles. Find the actual distance for 
each map distance. (Lesson 5-2) 





From To Map Distance 
.| Memphis, TN | Nashville, TN 


Shreveport, LA | Jackson, MS 
. | Little Rock, AR | Memphis, TN 


Solve each equation. (Lesson 4—6) 









34. 12x + 15 = 35 + 2x 35. 3y + 10 = 2y — 21 
Standardized 36. 6 — 8a = 20a + 20 a. p 13> sa +7 
ay ractice a" 38. Extended Response Lista set of data that includes at least five 
' numbers for which the mean is greater than the median. (Lesson 3-3) 
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Chapter Invest igation 


BUILDING 


Materials ===» Box-and-Whisker Plots 
& calculator 


















DID 


The table shows the lengths of the longest suspension bridges. 


Name of Bridge Length Name of Bridge Length rs, 
(inside U.S.) (ft) — U.S.) (ft) 


M olsen Saws [azoo [emit Bay | 5a 

MT Wackinac svans | 3800 | Storebaet | 5328. 

J 2202 rows i T 2800 [enev Yonge | a5 MÂN 

BRE! BroncwWhitestone | 2300 | Hardanger Ford | 4347 ull 

ma oe 3070 Se 
Ces 2608 HEll 


Source: Information 





Let’s use a box-and-whisker plot to investigate these data. 


1. To make box-and-whisker plots for these data, you need to find five 
important values for each set of data: the median (M), the two 
extremes, the upper quartile (UQ), and the lower quartile (LQ). 


— a. First find the median of each list. 


Look Back % b. Consider only the upper half of each list. Find the medians. These 


tiani numbers are the upper quartiles. 


Lesson 3-3 | | c. Consider only the bottom half of each list. Find the medians. Thes? 
numbers are the lower quartiles. 


—_ d. The greatest (GV) and least values (LV) in each list are called the 
extremes. Find the extremes. 
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2. Draw a number line. 


a. Make a box-and-whisker plot for the U.S. bridges using the five 
values from Exercise 1a-1d. Mark dots above their coordinates. 


b. Complete the box-and-whisker plot as shown below. 


The lines outside LVLQ M UQ GV 


the hox are called SS 4 


whiskers, 


———_——— 
0 1000 2000 3000 4000 5000 


3. Make a box-and-whisker plot for the bridges outside the U.S. 





Extending the Investigation 





In this extension, you will compare the box-and-whisker plots for the two sets of data. 
You will also investigate how changes in the data affect a box-and-whisker plot. 


t 


Use the box-and-whisker plots to answer these questions. 
a. What percent of the data lies below the median? 

b. What percent of the data lies inside the box? 

c. What percent of the data lies in one whisker? 


d. What percent of bridges outside the U.S. are longer than the longest U.S. bridge? 
Explain your reasoning. 


. When data are arranged in order from least to greatest, you can describe the data 


with percentiles. A percentile is the point below which a given percent of the data 
lies. For example, 50% of the data falls below the median. So, the median is the 
50th percentile for the data. 


a. Which U.S. bridge is at the 50th percentile? 
b. Which bridge outside the U.S. is at the 25th percentile? 
c. Which U.S. bridge is at the 75th percentile? 


. Suppose a 7000-foot bridge is built in the United States. 


a. Redraw the box-and-whisker plot, including this value. 
b. Describe the change in the box-and-whisker plot. 
c. How do these data change your comparisons of the bridges? 


“resenting Your Conclusions 
Here are some ideas to help you present your conclusions to the class. 


* Prepare a poster displaying your box-and-whisker plots. Write a comparison of the data. 


* Find two related sets of data that you would like to compare with box-and-whisker 


plots. Draw the plots. Then prepare an oral presentation using the plots as visual aids. 


lNÍerNET Investigation For more information on box-and- 
CONNECTION | whisker plots, visit: www.algconcepts.com 
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i ee a 


What You’ll Learn In 1990, the average cost of one dozen large eggs was $1.00. By 2000, the 
You'll learn tò solve cost had decreased to $0.96. The decrease in the cost of goods and SETVİCer 
problems involving is called deflation. Source: Siatisi stract of the United State 


percent of increase 
or decrease. 


Why It’s Important 
Retail Sales Percent 


To find the deflation rate, write a ratio that compares the amount of the 
decrease to the original price. 


amount of decrease: $1.00 — $0.96 = $0.04 or 4¢ 


| of decrease is used original price: $1.00 or 100¢ 
when stores have ee fd ™ 
ani of decrease > 4- 
vasi = 4% << deflation rate 


See Example 4. original price — 100 


So, the cost of one dozen eggs decreased 4% from 1990 to 2000. 


| When an increase or decrease is expressed as a percent, the percent is 


Bi called the percent of increase or the percent of decrease. The earlier 


| amount is always used as the base in the percent equation. 
| 





Find the percent of increase or decrease. Round to the nearest 
| percent. 











| | | original: 25 ð original: 18 

| | new: 29 new: 12 

| | Find the amount of increase. Find the amount of decrease. 
| | 29-25 =4 18- 12=6 

| 

| Use the percent proportion. Use the percent proportion. 

| | AE i P_sefr 

| B 100 B 100 

! | E A 6 _ r 
| | | 25 100 18 100 

i | | 4(100) = 25r Cross products 6(100) = 18r Cross products 
| | 400 = 25 600 = 18 
Í | 400 = 25r Divide each side 600 _ 18r Divide wach cide 
| | 25 25 by 25. 18 18 by 18. 
| Ib =F 33 =r 
The percent of increase is 16%. The percent of decrease 
is about 33%. 









a. original: 12 b. original: 50 


new: 20 new: 49 
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Two applications of percent of change are sales tax and discounts. 

is a tax that is added to the cost of the item. It is an example of a 
percent of increase. is the amount by which the regular price 

of an item is reduced. It is an example of a percent of decrease. 








o\ Wo, 
PNA 







Examples Ms. Cruz bought a car for $12,500. A state sales tax of 4% is then 


Sales Link added to the price of the car. What was the total price? 

Method 1 Method 2 

First, use the percent equation A sales tax of 4% means that 

to find the sales tax. Ms. Cruz will pay 100% + 4% 

P= RB or 104% of the price of the car. 
= 0.04(12,500) 
= 500 Use the percent equation to 

find the total price. 

Then, add the $500 sales tax P = RB 

to $12,500. = 1.04(12,500) 

12,500 + 500 = 13,000 = 13,000 


The total price was $13,000. 


<9 All shoes at The Runner’s Place are on sale at a 25% discount. If a 
pair of running shoes originally cost $65, what is the sale price? 
Method 1 
First, use the percent equation to find the discount. 

P = RB 

= 0.25(65) 

= 16.25 
Then, subtract the $16.25 discount from $65. 
65 — 16.25 = 48.75 


Method 2 
A discount of 25% means that the buyer will pay 100% — 25% or 75% 
of the selling price. Use the percent equation to find the sale price. 
P = RB 
= 0.75(65) 
= 48.75 


The sale price of the running shoes is $48.75. 


Your Turn 





c. What is the total cost of a basketball that sells for $45 if the sales 
tax rate is 7%? 


d. All long-sleeve T-shirts are on sale for 40% off. If the original price 
was $19.95, what is the discount price? 
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> 


Sometimes discount stores advertise an additional discount. For 
chandise in an outlet store is 50% off retai] „ 


ere you can take another 25% off tte 


example, suppose all mer 
Cre 


every day. If the store has a sale wh 7 
are two ways you might interpret this. 





| 
| y 4] | 
| | e The discounts can be successive. That 
| 1 is, 50% is taken off the original price 
Hi and then 25% is taken off the resulting 





price. 
e The discounts can be combined. Lape 
is, the discount is 50% + 25% or 75% 


of the original price. 


25% off already 
_ low prices 






You can use a graphing calculator to 
examine these two interpretations. 





| | Graphing : | | 
g Calculator Tutorial ; 
| See pp. 724-727. 
| The graphing calculator program PROGRAM: DISCOUNT 
| at the right finds the cost of an Disp "ORIG. PRICE" 
item for successive discounts and :Input P 
combined discounts. Disp "1ST DISCOUNT?" 
| Copy the program into your | at heh DISCOUNT?” 
aie calculator. Run the program and sear ee 
enter the original price and each si 
discount (as a decimal) when at BT 
:P(1-(A+B8B))—>D 
prompted. -Disp "SUCCESSIVE 
DISCOUNT", C 
:Disp "COMBINED 
DISCOUNT", D 


Try These 
Copy and complete the table. 





Sale Price Sale Price 
Successive Combined 
Discount Discount 


First Second 
Discount Discount 


s400] 20% | 10% 
[> — 
[$12.50 [30% [208 _[ 
i S 


- What is the relationship between the sale price using successive 
discounts and the sale price using combined discounts? 


. Which type of discount is usually used in stores? 


Price 








FOND = 


On 


©) 
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Percent of change is often used to describe how data change from one 
year to another. Sometimes the percent of increase is greater than 100%. 


& or 
The graph shows on-line 


music sales for 1998 and $400 
1999. To the nearest percent, 350 


On-line Music Sales 





Statistics Link 





find the percent of increase. — 300 
The amount of increase is E 250 
327 — 152 or 175. = 200 
> 2 150 
EAE a z 
B 100 i 
50 
15 _ r 
152 100 " 


175(100) = 152r 
17,500 = 152r 
17,500 _ 152r 


Source: Jupiter Communications 


_—_ - 








152 152 
17,500 [=] 152 [ENTER] 1/5.13/5789 
| r= 115 


On-line music sales increased about 115% from 1998 to 1999. 





Check for Understanding 











Communicating 1. Describe two different methods for finding the Vocabulary 
Mathematics total price of an item if the sales tax rate and the percent of increase 
cost of the item are given. percent of decrease 
ales tax 
2. Explain how a percent of increase can be greater seas 
than 100%. 
MathJournal 3. Find an example of percent of change in a newspaper or magazine. 
tti Then write and solve a problem using your example. 
| i - , i ion to find th 
Guided Practice > Getting Ready ee a percent proportion to find the percent of 
ge. 
Sample: original: 15, new: 20 Solution: == = = 55 
4. original: 25 5. original: 14 6. original: 30 
new: 23 new: 18 new: 70 


Lesson 5-5 Percent of Change 215 








i 
q 
| 























Find the percent of increase or decrease. Round to the nearest 
percent. (Examples 1 & 2) 


7. original: 20 8. original: 8 
new: 16 new: 20 


The cost of an item and a sales tax rate are given. Find the total 
price of each item to the nearest cent. (Example 3) 


9. in-line skates: $90; 5% 10. make-up: $14.95; 4% 


The original cost of an item and a discount rate are given. Find the 
sale price of each item to the nearest cent. (Example 4) 


11. computer: $1200; 10% 12. tennis balls: $4.50; 25% 


13. Sales In one year, online retail sales increased from $6 to $11 billion. 
Find the percent of increase to the nearest percent. (Example 5) 


Practice 


Homework Help 





See page 702. 


ol Wo 


A 
G 


Applications and 
Problem Solving 








Find the percent of increase or decrease. Round to the nearest 
percent. 


14. original: 10 15. original: 50 16. original: 30 
new: 12 new: 56 new: 12 

17. original: 500 18. original: 15 19. original: 48 
new: 420 new: 36 new: 112 


The cost of an item and a sales tax rate are given. Find the total 
price of each item to the nearest cent. 


20. television: $500; 6% 21. CD player: $40; 7% 
22. dress: $55; 6% 23. jeans: $38; 4% 
24. CD: $17.99; 5% 25. book: $25.99; 2.5% 


The original cost of an item and a discount rate are given. Find the 
sale price of each item to the nearest cent. 


26. shoes: $40; 25% 27. tires: $280; 5% 
28. earrings: $12; 40% 29. watch: $35; 15% 
30. video: $24.99; 30% 31. radio: $18.95; 25% 


32. What number is 30% less than 40? 
33. Find the percent of increase from $18 to $36. 


34. Retail Sales Georgia bought a new belt that was on sale for 15% off. 
If the original cost was $24, what was the sale price? 
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Mixed Review 


Test Practice 


ws Practico /. 
O GD cD. 


35. Travel The table shows the number of new 
passports issued in the United States. Between 


New Passports 


which two years was the percent of increase (millions) 
greater: 1996 to 1997, or 1997 to 1998? Explain 1996 | 5.5 
your reasoning. 1997 | 6.3 


1998 | 6.5 





Source: U.S. State 
Department 


36. Biology Over a period of years, the 
number of breeding pairs of bald eagles 
increased from 2.2 thousand pairs to 
5.7 thousand pairs. Find the percent of 
increase to the nearest percent. 

Source: Fish and Wildlife Service 


37. Gritical Thinking An amount is increased 
by 10%. The result is decreased by 10%. Is 
the final result less than, greater than, or 
equal to the original amount? 





Bald Eagle 


38. Real Estate A commission is a percent of sales that is paid for selling 
a product. Tom Augustus sells real estate at a 7% commission. Last 
week, his sales totaled $90,000. What was his commission? 

(Lesson 5—4) 


Express each fraction or ratio as a percent. (Lesson 5—3) 


39. 5 out of 8 40. 2to5 41. — 


Convert each measurement as indicated. (Lesson 5-1) 


42. 15 inches to feet 43. 1500 grams to kilograms 


44. Multiple Choice Which point AB C D 
corresponds to a number that cannot 
be obtained by subtracting two 
integers? (Lesson 2—4) 


A A B B GC D D 


-Je U T 2 S 


Use the percent equation to find each number. (Lesson 5—4) 


. Find 4% of 625. 
- 15 is 75% of what number? 4. Find 105% of 80. 


2. What percent of 50 is 6? 


Economics The inflation rate for groceries is 5%. How much will a cart 
of groceries cost next year if it costs $134.10 this year? Round to the 
Nearest cent. (Lesson 5—5) 
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In the W 


ork 
WA JN 





Value (dollars) 


SL 


240,000 
196,000 
152,000 
108,000 
64,000 
20,000 





e e 


Working Conditions 


e usually work in a comfortable 


environment 


e generally work a 40-hour week, but some Bachelor's eDane 
work 50 hours a week or more 


Education 


e most have a college degree in accounting 


place 


240,000 Value 150 





72 _Ahbout Accountants _— 












igi 


Accountant — ti Ried 
Accountants prepare and analyze financial reports. Some account 
track the depreciation of their company’s property and invent 
Depreciation is the decrease in value of an item du 

are different ways to calculate depreciation. =» _— 


e Straight-Line Method: The depreciation is the ah adap: | 
e Double-Declining-Balance Method: The deprec a ined 
a ee k 


by a percent of decrease. 

Suppose a media production company purchased e quipment 
$240,000. The company estimates that the equiprr ent will ast for 
5 years. At that time, the value of the equipment will be $20,000. 
The table and graph show the value each year for a straight- ine 








(SL) depreciation of $44,000 and a double-declining-balance (DDB) 
depreciation of 40%. “es Aba 


DDB 


144,000 | (1000 dollars) 100 
86,400 50 
51,840 Key: 
31,104 a" 
20,000 —— DDB 


1. Why do you think the first method is called the straight-line 
method? 


2. For which year is the difference between the straight-line value 
and the double-declining-balance value the greatest? How is this 
shown on the graph? 


Earnings 


Starting Salaries, 2000 





Degree 


Master’s 
Degree 


Source: Bureau of labor Statistics 


e knowledge of computers a necessity 


inter NET Career Data For the latest information on 


RAS RISSEES accountants, visit: 


www.algconcepts.com 


ee —— me 
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what You’ll Leam 
You'll learn to find the 
probability and odds of 
a simple event. 


why It’s Important 


manufacturing 
Inspectors use 
experimental 
probability when they 
find defective items. 
See Examples 2 & 3. 






doubles. 





ir of ie ki 


The table shows all of the possible outcomes when you roll a pair of dice. 
The highlighted outcomes are doubles. 


There are 36 possible outcomes. If the dice are fair, each outcome is 
equally likely to occur. Of those 36 outcomes, 6 are doubles. You can 
measure the chances of an event happening with probability. 








The probability of an event is a ratio that compares the 
number of favorable outcomes to the number of possible 
outcomes. 


Probability 


__ number of favorable outcomes 
Symbols: Pevent) = number of possible outcomes 


Numbers: (doubles) = Zort 





The probability that an event will happen is between 0 and 1 inclusive. 


e A probability of 0 means that the event is impossible. 
e A probability of 1 means the event is certain to happen. 
e The closer a probability is to 1, the more likely it is to happen. 


a“ 


impossible 4 equally likely certain 
0 3 or 0.5 1 
0% 50% 100% 


probability of rolling doubles O 
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Population Link 


la 


4 
‘The empirical probability 


is the most acc ur a te 


: - Ta be . ee es ipo 
probability Dased upon 


SR aa T Saw 
repeated trials in an 


experiment 





L oS 


When all possible outcomes have an equally likely chance of 
happening, the outcomes are said to be random. 


A population distribution 
for California is shown. If a 
person is chosen at random, 
what is the probability that 
the person is age 65 or older? 


There are 4 million people 
who are age 65 or older. 

The total population is 
ST+GPS+StStA HATS 
or 32 million. 


P(65 or older) 
__ number of people age 65 or older 
total population 


Age 


Population of Californi, 


Under 5 
5-17 
18-24 
25-34 
35-44 
45-54 
55-64 

65 and over 





Number (millions) 
Source: U.S. Census Bureau 





The probability that was found in Example 1 is called the theoretical 
probability. Theoretical probability is what should occur. What actually 
occurs when we conduct an experiment is called the experimental 


Hands-On Algebra 





Materials: a paper bag 20 two-inch pieces of paper 


Work with a partner. 


Step 1 Mark 4 slips of paper with an X, 7 slips of paper with a Y, and 


Step 2 
Step 3 
Step 4 


9 slips of paper with a Z. 


Put the slips of paper in the bag and mix well. 


Draw one slip of paper from the bag and record its letter. 


Return the slip of paper to the bag and mix well. Repeat 
Steps 3 and 4 until you have completed 20 trials. 


Try These 
1. Calculate the experimental probability of choosing each letter. 


Express each probability as a percent. 


2. Calculate the theoretical probability of choosing each letter. 


3. Compare the experimental probability with the theoretical 
probability. How similar are they? 
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manufacturing Link 


















Experimental probability is often used by quality-control inspectors. 


A quality-control inspector for Office Suppliers checked a sample 
of 250 marking pens and found that 14 of them were defective. 
Find the experimental probability of choosing a defective pen. 

_ number of defective pens 

e\cetective pen)= total number of pens 


o4 7 
250 125 


If the percent of defective pens in Example 2 is greater than 6%, 
production will be stopped. Should the quality-control inspector 
stop production? 


First, change Z toa percent. Then compare it to 6%. 





LAS 

EA = AS he Use the percent proportion 

2 oo ere ee | 

E r 5 
T25 = 100 Replace P with 7 and B with 125. 

7(100) = 125r Find the cross products. 

700 = 125r 
T = a Divide each side by 125. 


56=r 700 |+] 125 [ENTER] 5.6 


The sample contains 5.6% defective pens. Since this is less than 6%, 
the quality-control inspector should not stop production. 


Another way to measure the chance of an event occurring is with odds. 


The odds of an event occurring is a ratio that compares the 
number of favorable outcomes to the number of unfavorable 
outcomes. 


number of favorable outcomes 


Symbols: Odds = number of unfavorable outcomes 





A bag contains 6 red marbles, 3 blue marbles, and 1 yellow marble. 
Find the odds of choosing a red marble. 


There are 6 red marbles. So, there are 6 favorable outcomes. 


There are 3 + 1 or 4 marbles that are not red. So, there are 
4 unfavorable outcomes. 


odds of choosing a red marble = 6:4 or 3:2 





Your Turn 


Find the odds of choosing a blue marble. 
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Communicating 
Mathematics 


Guided Practice 


~y 


Check for Understanding 


1. Compare and contrast theoretical Vocabulary 


probability and experimental probability. 





probability 
random 
theoretical probability 
experimental probability 
empirical probability 
odds 





2. Describe how to find the odds of an event 
happening. 






3. Can the odds of an event happening be 
greater than 1? Explain why or why not. 









Refer to the application at the beginning of the lesson. Find the 
probability of each outcome if a pair of dice is rolled. (Example 1) 


4. an even number on the first die 5. a sum of 2 
] 


Find the odds of each outcome if a die is rolled. ( Example 4) 


6. a number greater than 4 7. an even number 


y o a 2 


—— 


— | ==> 


“A 2 g 
8. Sports Michael made 7 free throws out of 
8 attempts during the last basketball game. 
(Examples 2 & 3) 
a. What was the experimental probability 
of making a free throw? 


— 


b. Express the probability as a percent. 











See page 702. 


Refer to the application at the beginning of the lesson. Find the 
probability of each outcome if a pair of dice are rolled. 


9. an odd number on the fitst die 19 
: S 


11. asumof5 = 


10. asum of 12 = ~ 
12. an even sum e: 


13. a sum greater than 12 Ô 14. a sum less than 13 % 


"€ 


Find the odds of each outcome if the spinner 
at the right is spun. 


J , 
15. an even number— !: |16. greater than 2 33 
17. nota5 /s| 18. red 3:5 
19. red or blue 4. 2 20. notred L 


P. 
© A 





21. What is the probability that a month picked at random starts with 
the letter? 3. J 


27 q 
22. If the probability that dn event occurs is 5, find the odds that it 
occurs. 


222 Chapter 5 Proportional Reasoning and Probability 


A 








-ations and 23. Manufacturing A quality-control inspector : 
appien Solving checked three samples of sweaters ines rr hiermit laienes 
pro 4 Wo the day. Each sample contained 40 sweaters. Sample Number 
of % The chart lists the number of sweaters that (time) Defective 
& were defective. 
a. For each sample, find the experimental ae f 
probability of choosing a defective 4:00 





sweater. 


b. Production is stopped if the percent of defective sweaters is greater 
than 5%. For which sample(s) should production be stopped? 


24. Marketing The local video store advertises that 1 out of 4 customers 
will receive a free box of popcorn when they rent a video. 


a. What are the odds of receiving free popcorn? 
b. What are the odds against receiving free popcorn? 


c. At the end of the first day, 15 customers out of 75 had received free 
popcorn. Find the experimental probability. 


d. Did the store give away as much free popcorn as it had advertised? 


25. Allowance The graph Weekly Allowance 
shows the weekly allowance 
for students in grades 6 pn ame 
through 12. Less than $5 
a. If a student is chosen at $5-$9.99 
i Amount 
random, what is the 
ae (dollars) $10-$14.99 
probability the student 
receives $5 or more as a $15-$19.99 


weekly allowance? 


b. What are the odds that a 
student chosen at random Number 
receives no allowance? Source: USA WEEKEND 


$20 or more 


26. Critical Thinking The complement of an event's occurring is the 


event’s not occurring. If the probability that an event will occur is 2 


what is the probability of its complement? n 
Mixed Review The original cost of an item and a discount rate are given. Find the 
sale price of each item to the nearest cent. (Lesson 5—35) 
27. basketball: $45, 20% 28. television: $399, 10% 


29. Banking How much interest will Ben earn if he invests $1000 at a 
rate of 6% for 3 years? (Lesson 5—4) 


Standardized 30. Grid In What percent of 25 is 30? (Lesson 5-3) 
Sst Practice fa 
C g , 
"R 31. Multiple Choice Which expression is equivalent to 
—2(x + 5) + 6(x + 5)? (Lesson 2—5) 
A 4(x+5) B4x+40 C 8x + 40 D 4x — 20 
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What You’ll Learn 


You'll learn to find the 

probability of mutually 
exclusive and inclusive 
events. 


Why It’s Important 
Marketing 


Restaurant owners 


can use probability 
to make predictions 
about their business. 
See Exercise 21. 








Look Back 


Tree diagrams: 
Lesson 4-2 






Compound events consist of two or more simple events that are connected 


by the words and or or. Let’s investigate a case where simple events are 
connected by the word and. 


a 


Hands-On Algebra 





Materials: a 2 paper bags © red and yellow counters 


Work with a partner. 


Step 1 Place a red counter and a yellow counter in each bag. 


Step 2. Without looking, remove one counter from each bag. Record 
the color combination in the order that you drew the 
counters. Return the counters to their respective bags. 


Step 3 Repeat 99 times. Count and record the number of red/red, 
red/yellow, yellow/red, and yellow/yellow combinations. 


Try These 


Estimate the probability of each outcome. 
1. P(red and red) 


3. P(yellow and red) 


2. P(red and yellow) 
4. P(yellow and yellow) 





Choosing a counter from bag 1 did not affect choosing a counter from 
bag 2. These events are called i 
one event does not affect the outcome of the other event. 


because the outcome of 


You can analyze the experiment with a tree diagram. 


Bag 1 Bag 2 


Outcome 
mass TATE 


W—_—— RW 
R— ~ 
W a WwW 


WR 


There are four equally-likely outcomes. So, the probability of choosing 


white on the first draw and white on the second draw is - You can also 


= 


multiply to find the probability of two independent events. 


P(white from bag 1) X P(white from bag 2) 
a A r aa 


1 
2 
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M ked 


P(white and white) 


A |m 





| 
| 
| 
. 





Example 





» WANN) ala. 


Words: The probability of two independent events is found by 
multiplying the probability of the first event by the 
probability of the second event. 

Symbols: P(A and B) = P(A) - P(B) 


MOC iV Model: 


Independent 
Events 





Two dice are rolled. Find the probability that an odd number is 
rolled on the first die and the number 4 is rolled on the second. 


~ 


—_ A 


P(odd number) = 2 or 2 


se S | 
À 1 1 1 
P(odd number and 4) = git 
Your Turn 


a. Two dice are rolled. Find the probability that an even number 
is rolled on the first die and a number greater than 4 on the 
second die. 3 2 _ | 


Two events can also be connected by the word or. For example, 
consider the probability of drawing a jack or a queen from a standard 
deck of 52 cards. Since a card cannot be both a jack and a queen, the 


events are mutually exclusive. That is, both events cannot occur at 


the same time. 


The probability of two mutually exclusive events is found by adding. 
P(jack or queen) = P(jack) + P(queen) 


ee 
The probability of drawing a jack or a queen Is 73- 
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Words: The probability of two mutually exclusive events is 











found by adding the probability of the first event and 
the probability of the second event. 
Symbols: P(A or B) = P(A) + P(B) 
CLC Model: 
Mutually 


Exclusive 
Events 





Example ry} Jamal has 4 quarters, 2 dimes, and 4 nickels in his pocket. He takes 
one coin from his pocket at random. What is the probability that the 
coin is either a quarter or a dime? 








C © A coin cannot be both a quarter and a dime, so the events are 
f mutually exclusive. Find the sum of the individual probabilities. 
5 
P(quarter or dime) = P(quarter) + P(dime) 
4,2 
= 10 10 
= © or 3 
10 
The probability of choosing a quarter or a dime is =. 
d Your Turn 
| á+. g 
lO io ~ = b. Find the probability of Jamal’s choosing a quarter or a nickel. 


Sometimes events are connected by the word or, but they are not 
mutually exclusive. For example, suppose there is a chance of rain on 
Saturday and there is a chance of rain on Sunday. You want to find the 
chance of rain over the weekend. Because it could rain on both Saturday 
and Sunday, rainfall on Saturday and Sunday are not mutually exclusive 


events. The two events are called inclusive events. 
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Words: The probability of two inclusive events is found by 
adding the probabilities of the events, then subtracting 
the probability of both events. 


Symbols: P(A or B) = P(A) + P(B) — P(A and B) 
ALELA Model: 


Inclusive 
Events 





\ W, 
Ay % 
Oo 


If there is a 40% chance of rain on Saturday and a 60% chance of 
Meteorology Link rain on Sunday, find the probability that it will rain on either 
Saturday or Sunday. 

Since it is possible to rain on both days, these events are inclusive. 
P(Saturday) = 0.4 P(Sunday) = 0.6 


These events are independent since the weather on Saturday does not 
affect the weather on Sunday. 





P(Saturday or Sunday) 
= P(Saturday) + P(Sunday) — P(Saturday and Sunday) 
= 0.4 + 0.6 = (0.4)(0.6) 
= 1.0 — 0.24 
= 0.76 or 76% 





The probability that it will rain on the weekend is 76%. 





Probability P(A and B) 


Concept | Type of A an ae 
Summary | Fvents independent. 


Aand Bare inclusive | Aand Bare mutually 
(sample spaces exclusive (sample 
overlap). spaces do not overlap). 


Formula P(A) - P(B) P(A) + P(B) — P(A and B) P(A) + P(B) 




























Check for Understanding 









C —_— 
atnicating 1. Explain the difference between P(A and B) and Vocabulary 
Dia 
matics P(A or B). compound events 
Math Journal 2. Compare and contrast independent events, independent events 
\ mutually exclusive events, and inclusive events. EDES ESS 






Give an example of each. 
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Guided Practice 











\ | 
€ X a 
G Lá 2 
SLIS B 
iy & lg | 
V = te = 
S) s2 52 
[r pE ae 
OESS 
sa 490 I 
® a 2 i 
| 7 59 2 





TF a a ~ T00 


te AAN 


See 
A i 










Example 


Extra Sartice 


See page 703. 





10 !0 30 
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A die is rolled and the spinner is spun. Find 
the probability of each event. (Example 1) 
3. P(3 and blue) 52 
4. P(even and red) \ 
A card is drawn from a standard deck of cards. Determine whether 
each event is mutually exclusive or inclusive. Then find each 


probability. (E xamples 2 2 & 3) CIAS NC m 
5. P(jack or king) 5 6. Place or red card) 3 
7. P(jack or diamond) 8, a me a" or club) 
lnc Aive g4 Pn | valy @ - F SIVE Eas 

13 2 


9. Savings The chart shows the 
probability that students in 
grades 6 through 12 are saving 
for certain items. What is the 
probability that a student picked 
at random is saving for a CD 
player or a computer? 

\S_ (Example 3y¢ 
\0q 


What Students Save For 







Item Probability 








Car 
College 

Clothing 

CDs or CD player 
Trip or vacation 
Computer or software 





Source: USA WEEKEND 


A card is drawn from a deck of ten cards numbered 1 through 10. 
The card is replaced in the deck and another card is drawn. Find the 
probability of each outcome. 


10. P(5 and thena3j 7 


| 
_ 11. P(two even numbers) 3 3 


12. P(two numbers eater than a 13. P(6 and then an odd number) - 
14. P(an odd number and then an even number) ~ ği 
15. P(a number greater than 7 and then a number less than 6) 


~ 


16. What is the i eee of tossing a coin three times and getting g heads 

each time? |}, | | J | 
22 2 8 
Determine whether each event is mutually exclusive or inclusive. 
Then find each probability. 


17. There are 3 books about the American Revolution, 2 books about 
the Civil War, and 4 books about World War II on a shelf. If a book 
is selected at random, what is the propanty of choosing a book 
about the Civil War or World War II? mv (va 


18. Acard is drawn from a deck of cards. What is the probability that\it 5 
a black card or a face card? |! 


—/ 


L i : 4 
i r \ 


i i 


1 
ga 
A 


yo 


fications and 
roblem Solving 


LW, 
F A 
Q oO 





P 





Mixed Review 


Standardized 
Test actie A A” 
> gy ¢ 2 s 





19. 


20. 


21. 


22. 


Sports The probability that 
Mark McGwire hit a home run 
during an official time at bat 
during the 1999 season was 
0.125. Find the probability 
that he hit a home run on 

two consecutive times at bat. 
Express your answer as a 
decimal rounded to the 
nearest thousandth. 





Games A radio station sponsored The Birthday Game, in which it 
would award $1 million to any caller whose birthday matched a 
certain month, day, and year. If there were 62 possible years, find 
the probability that a caller wins $1 million. Assume 30 days in 
each month. 


Marketing The graph shows the percent 


. Restaurant Choices 
of adults who say they’ve eaten at certain 





types of restaurants during the last six Kind Percent 
months. i 
American 

a. What is the probability that a person Chinese 

chosen at random has eaten in both a French 

Chinese and Mexican restaurant? Italian 
b. Suppose no one has eaten at both a Japanese 

French and a Japanese restaurant. What Mexican 

was the probability that a person ate at Thai 

either a French or a Japanese restaurant? Source: American 


Demographics 


c. What is the probability that a person 
chosen at random has eaten at either an 
American or Italian restaurant? 


Critical Thinking A standard domino set has 28 tiles. Seven of 

these tiles have the same number of dots on each side and are called 
doubles. As the game begins, each player draws one tile. What is the 
probability that the first and second players each draw doubles? 


Determine the probability of each outcome. (Lesson 5—0) 


23. 
24. 
29. 


26. 


27. 


A month is chosen at random that ends in -ber. 
A die is rolled and shows a number greater than 1. 


A brown-haired student is chosen at random from a class of 
25 students. There are 15 brown-haired students in the class. 


Short Response In 1998, the population of North America was about 
300 million. It is expected to increase to about 390 million by 2050. By 
what percent is the population expected to increase? (Lesson 5—5) 








Multiple Choice Evaluate the expression |3| + 1—5|. (Lesson 2-1) 


A 2 B =2 C -8 D 8 
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inter 
Understanding and Using the Vocabulary = iverner biis 


After completing this chapter, you should be able to define _ For more review activities, visit 
each term, property, or phrase and give an example or two | www.algconcepts.com 

of each. | 
Algebra Statistics Probability 

base (p. 199) box-and-whisker plot (p. 210) complement (p. 223) 
dimensional analysis (p. 190) circle graph (p. 200) compound event (p. 224) 
discount (p. 213) extremes (p. 210) empirical probability (p. 220) 
mixture problems (p. 206) lower quartile (p. 210) experimental probability 
percent (p. 198) percentile (p. 211) (p. 220) 

percent equation (p. 204) upper quartile (p. 210) inclusive events (p. 226) 
percent of decrease (p. 212) independent events (p. 224) 
percent of increase (p. 212) mutually exclusive (p. 225) 
percent proportion (p. 199) odds (p. 221) 

percentage (p. 199) probability (p. 219) 
proportion (p. 188) random (p. 220) 

rate (pp. 190, 204) theoretical probability (p. 220) 


ratio (p. 188) 

sales tax (p. 213) 

scale (p. 194) 

scale drawing (p. 194) 
scale model (p. 194) 
simple interest (p. 205) 
unit rate (p. 190) 


Choose the correct term to complete each sentence. 


—A 


. The equation s = = is a (proportion, ratio). 
. Aratio is a comparison of two numbers by (multiplication, division ). 
. A probability of 0 means that an event is (certain to happen, impossible). 


A WO N 


. The probability that occurs when you conduct an experiment is called the 
(empirical probability , theoretical probability). 


oO 


. The (odds, probability) that an event will occur is the ratio of the number 
of favorable outcomes to the number of unfavorable outcomes. 


oe: an aT 
. In the percent proportion 3 = 100’ 8 is the (base, percentage). 


. A (unit rate, ratio) always has a denominator of 1. 


. Ina percent equation, the base is (always, not always ) the largest number. 


O ON OD 


. (Discount, Sales tax) is an example of a percent of decrease. 


10. If two events cannot occur at the same time, they are (mutually exclusive, 
inclusive). 
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Chapter 5 Study Guide and Assessment 








Objectives and Examples 





»Lesson 5-1 Solve proportions. 
= 
4 2 
14=4n Find the cross products. 
35=n Divide each side by 4. 


Skills and Concepts 


Review Exercises 


Solve each proportion. 











5 Nn r _ 35 
1. 72 12. 11 55 
x _4 E 
13 x-1 3 14 6 7 





«Lesson 5-2 Solve problems involving scale 
drawings and models. 


Ina drawing, 3 cm = 45 m. Find the length of 
a line representing 75 meters. 


3 centimeters a centimeters 
45 meters 75 meters 


225 = 45x Find the cross products. 
5=x Divide each side by 45. 


' Lesson 5-3 Solve problems by using the 
percent proportion. 


/ is what percent of 250? 


= 
250 100 
7900 = 250r Find the cross products. 

30 =r Divide each side by 250. 


So, 75 is 30% of 250. 


Use the percent proportion. 


On a map, 2 inches = 5 miles. Find the 
actual distance for each map distance. 
15. 4 inches 16. 5 inches 
17. 12 inches 18. 9 inches 


19. A scale model of the Statue of Liberty is 
10 inches high. If the Statue of Liberty is 
305 feet tall, find the scale of the model. 


Use the percent proportion to find each 
number. 

20. What number is 60% of 80? 

21. 21 is 35% of what number? 

22. 7 is what percent of 56? 

23. 60 is what percent of 40? 

24. Find 12% of 5200. 

25. 15 is 30% of what number? 


a i ig 


‘Lesson 5-4 Solve problems by using the 
Percent equation. 


Find 15% of 82, 

l i Use the percent equation. 

p 7 0.15(82) Replace R with 0.15 and 
“Rs B with 82. 


S0, 15% of 89 is 12.3. 





Use the percent equation to find each 
number. 

26. 54 is 150% of what number? 

27. Find 45% of 18. 

28. What is 8% of 80? 

29. 21 is 14% of what number? 

30. What percent of 34 is 17? 


Chapter 5 Study Guide and Assessment 231 

















Chapter 5 Study Guide and Assessment 


@ Extra Practice 
See pages 701-793 





Objectives and Examples Review Exercises 


Lesson 5-5 Solve problems involving 
percent of increase or decrease. 


original: $120 new: $108 
amount of decrease: $120 — $108 = $12 


12 r Sa naii 
720 ~ 100 Use the percent proportion. 
1200 = 120r_ Find the cross products. 


10=r Divide each side by 120. 


The percent of decrease is 10%. 


Find the percent of increase or decrease, 
Round to the nearest percent. 


31. original: 8 32. original: 10 


new: 10 new: 15 
33. original: 18 34. original: 800 
new: 12 new: 300 


35. Find the percent of increase from $25 


to $50. 


36. What number is 20% less than 80? 





Lesson 5-6 Find the probability of a simple 
event. 


Find the probability of randomly choosing 
the letter I in the word PITTSBURGH. 


number of favorable outcomes _ 1 


number of possible outcomes 10 


Lesson 5-7 Find the probability of mutually 
exclusive and inclusive events. 


mutually exclusive: 

P(A or B) = P(A) + P(B) 

inclusive: 

P(A or B) = P(A) + P(B) — P(A and B) 


One letter from the word MISSISSIPPI is 
chosen at random. Find each probability. 


37. P(M) 38. P(J) 
39. P(consonant) 40. P(vowel) 


41. Find the probability that a letter chosen at 
random from the word OHIO is not anQ. 


A six-sided die is rolled. Determine whether 
each event is mutually exclusive or 
inclusive. Then find each probability. 


42. P(even or less than 5) 
43. P(6 or odd) 
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Applications and Problem Solving 
44. Food Of the students surveyed, 40% 


chose pizza as their favorite lunch. If there 
are 1250 students in the school, how many 
would you expect to order pizza? 

(Lesson 5-4) 
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45. Shopping Inez is buying a sound system 
that costs $399. Since she is an employee” 
the store, she receives a 15% discount. Ho" 
much will Inez pay for the sound system: 
(Lesson 5—5) 








4. Write the percent proportion and the percent equation. Explain the 
meaning of P, B, r, and R. 


9, Compare and contrast experimental probability and theoretical 
ility. 
probabili \ 


Solve each proportion. 





3_ 2 2-1 
3 16 * y 10 
t T 2 3 m 3 
5 6 TT 
Find each number. 
7. 20% of 40 is what number? 8. 12 is what percent of 60? 
9, 20 is what percent of 16? 10. 23 is 25% of what number? 
11. Find 120% of 32. 12. What is 35% of 60? 


13. Measurement Convert 42 inches to feet. 


14. Recycling When 2000 pounds of paper are recycled or reused, 17 trees 
are saved. How many trees would be saved if 8000 pounds of paper are 
recycled? 


15. Hobbies Model railroads are scaled-down models of real trains. The 
scale on an HO model train is 1 inch = 87 inches. An HO model of a modern 
diesel locomotive is 8 inches long. How long is the real locomotive? 


16. Banking How long will it take Mr. Roberts to earn $1500 if he invests 
$5000 at a rate of 6%? 


—A 
N 


. Shopping The Just Skates sporting goods store advertises that all 
in-line skates are on sale for 20% off the regular price. Find the sale price 
of a pair of skates that cost $160. 


18. Taxes What is the cost of a pair of jeans that sells for $49 if the sales tax 
rate is 6%? 


19. Sports A quarterback threw 18 completed passes out of 30 attempts. 
Find the experimental probability of making a completed pass. Express 
the probability as a percent. 


20, Probability A die is rolled. What is the probability of rolling a 5 ora 
number greater than 3? 
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augs Preparing for Standardized Tests 


Expression and Equation Problems 


All standardized tests include questions that ask you to evaluate 
expressions and solve equations. You'll need to calculate with 
positive and negative integers, as well as with fractions and 
decimals. Be sure that you know and can apply the properties 


of equality. 





State Test Example 


Solve y = —14x — 5ifx = —1. 


A -19 B =9 C 9 D 19 
Hint Work carefully with negative 
numbers. Apply the rules for adding and 


subtracting integers. 


Solution Substitute —1 for x and evaluate the 
right side of the equation. 


y= -14x-5 

y = —14(-1) — 5 Substitution 
y=14-5 —14(—1) = 14 
y=9 14-5=9 


The answer is C. 


You can check your answer by replacing y with 
9 and x with —1 in the original equation. If the 
statement is true, then your answer is correct. 
9 = -14(-1) -5 

=14+5 
9=9 , 
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SAT Example 








The 
( Princeton 
Review 





You can use a strategy 
called “backsolving” on 
some multiple-choice 
questions. To use this 
strategy, substitute 
each answer choice 
into the expression or 
equation to determine 
which is correct. 





If2+a=2-—a,thena= 


A =i B 0 G1 D 2 E 4 


Hint Use the properties of equality to 
solve an equation. 


Solution 
2t+a=2-a 
2+a+t+(—2) =2—a+ (—2) Add —2 to each sid 


a= —a 2 +(—2)=0 
a+a=—a+a Add a to each side. 

2a = 0 —a+a=0 

a=0 Divide each side by 2. 


The answer is B. 


Alternate Solution Use the strategy known as 
“backsolving.” Substitute each of the answer 
choices for a and see which value makes the 
equation true. 


A 2+ (-1) =2-(-1) 1=3 not 
B2+0=2-0 2=2 tru 
C2+1=2-1 z=] not t 
D 2+2=2-2 4=0 not" 
E2+4=2-4 6 = —2 not! 
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After you work each problem, record your 


answer on the answer sheet provided or on 


a sheet of paper. 


wultiple Choice 


i. The time that a traffic light remains yellow 


is given by the formula t = Zs + 1, where t 


is the time in seconds and s is the speed 
limit (mph). If the speed limit is 40 mph, 
how long will a light stay yellow? 

A 5 seconds 

B 6 seconds 

C 7 seconds 

D 8 seconds 


ro 


. The heights of Monica’s sunflowers are 
listed below. What is the median height, in 
inches, of the sunflowers? 


Height of Sunflowers 
2 ft 4 in. | 3 ft 11 in. 


Z2nSit. 1 415 in. 
4ft3in. | 3 ft 5in. 





A 4] B 42.2 
C 44 D 49 
8. If 9b = 81, then 3 X 3b = 
A 9. B 27. C 81. 
D 243. E 729. 
4 


: The Tigers baseball team scored four more 


runs than the Bears. The number of runs the 


Bears scored is represented by n. Which 
expression represents the number of runs 
the Tigers scored? 

A n-4 Bn+4 

Siap D 4n 
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5. The formula F = =C + 32 is used to 


convert between degrees Celsius and 
degrees Fahrenheit. If the temperature is 
82° F, what is the temperature in degrees 








Celsius? 
A 27.8 B 45.6 
C 63.3 D 90 
6. Which expression is equivalent to 4 + 8x5 
P q 12x — 
1+ 2x 1 + 8x 
A =y i ei 
a 1t 
D 3 E 3 


7. The Huang family had weekly grocery bills 
of $105, $115, $120, and $98 last month. 
What was their mean (average) weekly 
grocery bill last month? 


A $101.50 B $102.00 
C $109.50 D $117.50 


8. The equation y = aX “ 2 relates x and y. 
When y is -4 what is the value of x? 


1 _ 13 
A 24 B 24 
92. _3 
C 25 D 3 
Grid In 
9. If ave = 6, find the value of x. 


Extended Response 


10. Consider 3(x — 2) + 4(2x + 1) — 2(1 — x). 
Part A Simplify the expression 
completely. Show your work. 


Part B List the properties you used. 
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FOLDABLES 


Make this Foldable to help you organize your notes 
about graphing relations and functions. Begin with a 
sheet of notebook paper. 


© Fold lengthwise to the holes. 





Cut along the top line and 
then cut 10 tabs. 


\ 


Label the tabs using the 
vocabulary words as shown. 


Reading and Writing As you read and study the 
chapter, write notes and examples under the tabs. 





wi’ 


wt 


Workshop 





Before you buy a new car, you may want to do some research. The table 
compares features of certain cars. Are there any relationships among the 
features? Do their graphs represent any functions or relations? 








Feature Car A Car B Car C Car D Car E 


Price | $19,616 | $21,710 | $24,870 | $24,045 | $21,165 | 





















d : Work with a partner and choose a strategy to solve 
the problem. Here are some suggestions. 


Write and graph the set of ordered pairs (curb Look for a pattern. 


weight, engine size). Is the relation a function? Draw a diagram. 

Describe any relationships that exist between curb Make a table. 

weight and engine size. 

j i . : Work backward. 
Describe a relationship between two other features. 
Use an equation. 

Technology Tools Make a graph. 

Use a graphing calculator or software to create Guess and check. 


graphs. 
Use word processing software to write about any relationships between 
features. 


| NET Research For more information about cars, visit: www.algconcepts.com 


{ F 
gORTFOLIO 





Prepare a portfolio of the graphs. Be sure to address the following: 


whether the graph is a function or relation, and 





whether there appears to be a relationship between the two features and why. 














What You'll Leam 


You'll learn to show 
relations as sets of 
ordered pairs, as 
tables, and as graphs. 


Why It’s Important 
Demographics 
Population growth 
data can be expressed 
as a relation. 

See Example 3. 





‘The variablex whose 
values make up the 
domain is called the 
podepencent variabla. 
The variable y w = i À 
values make up the 
range is called the 
dependent variable. 










In Lesson 1-6, you learned that data can be 
represented in a table. The table at the right 
shows the estimated number of sea turtles 
found stranded on the Texas Gulf Coast over 
several months in a recent year. 


Sea Turtles Stranded 


Month Number 
22 













January 
February 





The data can also be represented by a set 
of ordered pairs, as shown below. Each first 
coordinate represents the month, and the 
second coordinate is the number of stranded 
sea turtles. 


{(1, 22), (2, 29), (3, 43), (4, 76), (5, 41), (6, 23)} 


The first coordinate in an ordered pair is called the x#€0ordinate. The 


second coordinate is called the y-coordinate. 


Each ordered pair can be graphed. 


Sea Turtle Stranding Report 
y K 


Number of Stranded 
Sea Turtles 





A set of ordered pairs, such as the one for the sea turtle data, is 
a relation. The set of all first coordinates of the ordered pairs, or 
x-coordinates, is called the domain of the relation. The set of all 
second coordinates, or y-coordinates, is called the range. 


The domain of a relation is the set of all first coordinates from the 
ordered pairs of the relation. | 
The range of the relation is the set of all second coordinates from | 
the ordered pairs of the relation. | 


Range of a 
Relation 
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For the relation of the sea turtle data, the domain is {1, 2, 3, 4, 5, 6}, 
and the range is {22, 29, 43, 76, 41, 23). 


A relation can be shown in several ways. Three ways of representing 
the relation {(—1, —1), (0, 2), (1, 3)} are shown below. 


Concept Summary — 
Ordered Pairs Table 





Express the relation {(—2, 4), (2, 5), (3, 3), (4, 2), (5, —1)} as a table and 
as a graph. Then determine the domain and range. 











Express the relation shown on the graph 
as a set of ordered pairs and in a table. 
Then determine the domain and range. 





The set of ordered pairs for the relation is 
{(—3, —1), (-2, 9), (1, 2), (2, —3), (5, 4)}. 






The domain is {—3, —2, 1, 2, 5}, and the range is {—1, 5, 2, —3, 4}. 


(continued on the next page) 
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| 
| a. Express the relation {((—4, —1), (73, 1), (0, 3), (2, ~6), (9, 5)} as a 


table and as a graph. tind determine the domain and range. 


b. Express the relation shown on the graph 
as a set of ordered pairs and in a table. 
Then find the domain and range. 





| 

| 

In real-life situations, you may need to select a range of values for the 
| x- or y-axis that does not begin with 0. 

| 





| The table shows the population fe 
| Demographics Link of Kentucky since 1930. (an 
| A. Determine the domain and > 
| i | 

| range of the relation. iR 





C. During which decade was “dh M | iil ii, | |? 


| 
| 
| 
i | B. Graph the relation. 
| 
| 





o] 

| e 

| inter NET there the greatest increase eee 

| | nas a A 

| in population? 

iad | Data Update For the 

| latest Information on Kentucky State Capitol Building 


| population, visit: 
www.algconcepts.com 





Year 1930 | 1940 | 1950 | 1960 | 1970 | 1980 | 1990 | 2000 
| 
, | y A os | og | 29 | 30 | 32 |37| 37 
| | (millions) 
T 
| 


Source: U.S. Census 





| 
| | A. The domain is {1930, 1940, 1950, 1960, 1970, 1980, 1990, 2000}. 
| The range is (2.6, 2.8, 2.9, 3.0, 3.2, 3.7, 4.0}. 


| : B. The x-coordinates go from 
I | 1930 to 2000. The scale does not 
| have to begin at 0. The 





Population 


y-coordinates include values (millions) 


from 2.6 to 4.0. You can include 
H 0 and use units of 0.2. 





| 

| 

| 

| 

| 

| 

ifi C. The graph shows that the O '30'40'50'60 '70'80 90 00% 
| greatest increase in population Year 

was during the 1970s. 

| 

| 
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heck for Understanding 








communicating 1. Describe three ways to express a relation. Vocabulary 
Mathematics 2. Describe the following relation. relation 
{((1, Washington), (2, Adams), (3, Jefferson), . . .} miller 
Niih Jonii 3. Write a sentence explaining the difference x-coordinate 
v> between the domain and the range of a relation. y-coordinate 
Guided Practice Express each relation as a table and as a graph. Then determine the 


domain and the range. (Example 1) 
4. {(—4, 2), (—2, 0), (0, 2), (2, 4)} 
5. {(—3, —3.5), (—1, 3.9), (0, 2), (5, 2.5)} 


Express each relation as a set of ordered pairs and in a table. Then 
determine the domain and the range. (Example 2) 


6. 















































8. Economics For his economics class, r 
Alonso is researching the growth of the mema ere 
national debt since 1970. He organized Year Amount (billions) 


his results in a table. (Example 3) 1970 $389 
a. Determine the domain and range 1975 $577 


of the relation. 





. 1980 $930 
b. Graph the relation. 1985 


c. Predict the national debt in 2000. 1990 $3233 
Check your answer on the Internet. 1995 $4974 


Source: Bureau of the Public Debt 


Practice Express each relation as a table and as a graph. Then determine the 
domain and the range. 


9. {(4, 3), (—2, 3), (2, 4), (4, 4)] 
10. {(2, 3.5), (2.9, 1), (4.5, 7.5)} 
11. {(—2, 0), (3, -7), (2, —5), (—6, 3), (1, 5)] 
12: (<4, fj, 5:5, 1.9) 


{( 
13. {(—5, 5), (1, 0 
{ 





14. 
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Express each relation as a set of ordered pairs and in a table. Then 


| 
Homework Help 
| | determine the domain and the range. 


15. 


ETEF 
| 


















































| 
| 





Applications and 24. Counting A die is rolled, and the spinner shown 





| Problem Solving is spun. 
| ol Wo a. Write a relation that shows the possible outcomes. 
Cem “7 
| & & Q Describe the data as the set of ordered pairs 
(number, color). 


b. Determine the domain and range of the relation. 


c. Use this relation to find the number of ways to 
roll an even number and land on blue. 


25. Food Kelly buys a dozen bagels to share with her co-workers. She 
knows that her co-workers prefer blueberry bagels to plain bagels. 
So, she buys at least twice as many blueberry bagels as plain bagels. 


a. Write a relation to show the different possibilities. (Hint: Let the 
domain represent the number of blueberry bagels.) 


b. Express the relation in a table. 
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26. Entertainment The size of a movie on a screen and the distance from 
the projector to the screen can be expressed as a relation. The diagram 
below shows that if the distance between the screen and the projector 
is 3 units, the size of the picture is 9 squares. 





a. Express the relation as a set of ordered pairs. 


b. Describe the pattern between the distance from the projector to the 
screen and the size of the picture. 


c. Find the size of the picture if the projector is 12 units from the 
screen. 


d. Graph the relation. Describe the graph. 


27. Critical Thinking There are 8 counters numbered 1 through 8 ina 
bag. Two counters are chosen at random without replacement. 


a. What possible sums can you get? 


b. Describe the data as the set of ordered pairs (sum, number of ways 
to occur). 


Mixed Review 28. Probability A card is drawn from a standard deck of cards. Find the 
probability of drawing an ace or a jack. (Lesson 5-7) 


29. Odds A bag contains 4 yellow marbles, 3 green marbles, and 3 red 
marbles. Find the odds of drawing a yellow marble. (Lesson 5—6) 


30. Food The Dessert Factory offers the 
choices shown for ordering a piece of 


Cheesecake Topping 





cheesecake. Draw a tree diagram to original blueberry 
find the number of different chocolate chip | strawberry 
cheesecakes that can be ordered. fudge swirl raspberry 
(Lesson 4-2) cherry 


Evaluate each expression. (Lesson 2—1) 
31. —|—24| 32. |8| — |-12| 


Standardized 33. Multiple Choice The stem-and-leaf plot 
est Practice J shows the scores for Neshawn’s bowling 
DDED: team. What are the highest and lowest scores? 
(Lesson 1-7) 
A 15,17 B 153, 176 
G “153; 172 D 150, 170 
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’ The table below shows a relationship between two sets of numbers, 
What You’ll Leam SSRIS PRIYE SEMEN mt ESS ; 


i x and y. 
You'll learn to solve ‘ yY 


linear equations for 
a given domain. 


E Why Its Important 

| | Sales Knowing 

| | how to solve linear 

| equations can help 
salespeople determine 

| their monthly income. 

See Exercise 38. 














X 4,2x y (x, y) 


0.1, 0.42) 
(0.25, 1.05 
(0.5, 2.) 
0.75, 3.15) 
1.0, 4.2 


| Each ordered pair (x, y) is a solution of the equation y = 4.2x. 


The set of solutions of the problem is called the solution set. In this | 
example, you would write the solution set as {(0.1, 0.42), (0.25, 1.05), | 
(UD, ks bd (O00, Sh dy Aad, Ben 


H The equation y = 4.2x is an example of an equation in two variables. 






Om 









a 








| NELE If a true statement results when the numbers in an ordered pair 
| ELC) MT Me are substituted into an equation in two variables, then the ordered 
| UM ETE CS pair is a solution of the equation. 


EE TE CC ES 





Which of the ordered pairs (0, 1), (2, 3), (—1, 1), or (3, 5) are solutions 
of y = 2x — 1? 





| 
| Make a table. Substitute the x and y values of each ordered pair into | 
the equation. | 


2x— 1 __ True or False? 





substituted into the equation. Therefore, ordered pairs (2, 3) and (3,9) 


| 
| A true statement results when the ordered pairs (2, 3) and (3, 5) are 
are solutions of the equation y = 2x — 1. 
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yo 






a. Which of the ordered pairs (1, 1), (0, 2), (—2, 8), or (—1, —5) are 
solutions of y = —3x + 2? 


Since the solutions of an equation in two variables are ordered pairs, 
this type of equation describes a relation. The set of values of x is the 
domain of the relation. The set of corresponding values of y is the range 
of the relation. 


Example Solve y = 3x if the domain is {—2, —1, 0, 1, 3}. Graph the 


solution set. 










Make a table. Substitute each value of x into the equation to determine 
the corresponding values of y. 




































a Y 
sha ie ies 
=6)e6 


|_| 1s 








The solution set is {(—2, 6), kL —3),. (0, Gf, oy, Ce Sh. 


Your Turn 


b. Solve y = —4x if the domain is {—2, —1, 0, 1, 2}. Graph the 
solution set. 


Sometimes you can solve an equation for y before substituting each 
domain value into the equation. This makes creating a table of values 
easier. 


Solve 4x + 2y = 8 if the domain is {—2, —1, 0, 1, 2}. Graph the 
solution set. 





First, solve the equation for y in terms of x. 


4x + 2y =8 
2y =8—4x Subtract 4x from each side. 
4 = 8—* Divide each side by 2. 
y= — = Write È 7 =X as the difference of fractions. 
y=4-2x 


(continued on the next page) 
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Next, substitute each value of x from the domain to determine the 
corresponding values of y. 








The solution set is {(—2, 8), (—1, 6), (0, 4), (1, 2), (2, 0)}. 


c. Solve 3x + 6y = 12 if the domain is {—3, —2, —1, 5, 7}. 





You can also solve an equation for given range values. 







Example Find the domain of y = 2x — 5 if the range is {—3, —1, 1, 3}. 


Make a table. Substitute each value of y into the equation. Then solve 
each equation to determine the corresponding values of x. 





The domain is {1, 2, 3, 4}. 





Your Turn 





d. Find the domain of y = —3x if the range is {—6, —3, 0, 3, 6}. 





Sometimes variables other than x and y are used in an equation. In this 


text, the values of the variable that comes first alphabetically are from the 
domain. 


m = 2n 5 3d =c 2a + 3b=6 


in 


domain range range domain domain range 
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Example <p The equation 2w + 2€ = P can be used to ( 
Geometry Link find the perimeter P of a rectangle. 
Suppose a rectangle has a perimeter of 
48 inches. Find the possible dimensions 


of the rectangle given the domain values 7 
(3, 4, 8, 12}. i 





Assume that the values of € come from the domain. Therefore, the 
equation should be solved for w in terms of £. 
2w + 2€ = P 
2w + 2€ = 48 Replace P with 48. 
2w = 48 —2€ Subtract 2€ from each side. 





es oe Divide each side by 2. 
2 2 
E ? n : , 
w = 3 i = Write 2 = ZE as the difference of fractions. 
w=24-—¢ 


Now, substitute each value of £ from the domain into the equation to 
find the corresponding values of w. 


€ 2@m-€ w (Ww) 


a| 24s [16| 610 


The dimensions of the rectangle could be (3, 21), (4, 20), (8, 16), or 
Z Lk 








Check for Understanding 


Communicating 1. Explain why (2, 5) is a member of the solution Vocabulary 
Mathematics set of y = 2x + 1. E 
2. Identify the set of numbers that make up the variables 
range of y = x + 2 if the domain is {0, 1, 2, 4}. solution set 





3. U? Lorena and Dan are solving the equation 3n + 2m = 11 
jecit for the domain {—1, 3, 6, 7}. Lorena says to replace n 


with each of these values. Dan disagrees. He says to replace m with 
each value. Who is correct? Explain your reasoning. 





Guided Practice Which ordered pairs are solutions of each equation? (Example 1) 
4 3a+b=8 a. (4,-—4) b. (2,2) c. (8, 0) ad. (3,1) 
5. 2c + 3d = 11 a. (3, 1) D -D €¢: 01,3) G. {~2,5) 
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solution set. (Examples 2 & 3) 
6. 4x=y i< ioka “3 


Al 

MITT - 

| | Solve each equation if the domain is {—2, —1, 0, 1, 2}. Graph the 
| 8. 2x+2=y 9. 5+ 2b = 3a 


| 10. Find the domain of y = x + 3 if the range is {—4, —1, 0, 1, 2}. 
| | (Example 4) 


| 11. Geometry Refer to Example 5. Suppose a rectangle has a perimeter 
of 56 inches. Find the possible dimensions of the rectangle given the 
domain values {3, 4, 8, 12}. (Example 5) 











the domain is {0, 2, 4, 6}. 
b. Express the relation in a table. 
c. Graph the relation. 


| Practice Which ordered pairs are solutions of each equation? 
| 12. 2p — 5q = 1 a m Bet) © (7-3) cd. 2-4 
13. 3g =h+7 a. (2,4) b. (2,3) c. (-1,2) d. (2,-1) 
Homework Help 14. 3x + 3y =0 2-2 b&-20 ¢ 4-1) 2s 
| | 15. 8 — 2n = 4m a. (0,2) b. (2,0) c. (1,-2) d. (0.5, -3) 
| 16. 2c + 4d =g a (0, 2) b. -L 1) C. (2, 0) d. 3, 0.5) 
| 2 | 1 2 3 
| 17. 8u — 4 = 3v a. (4,2) b. (05) c (24) d. (5,3) 
| Extra Practice Solve each equation if the domain is {—1, 0, 1, 2, 3}. Graph the 
| | See page 703. solution set. 
| 18. y = 2x 19. y = —3x 20. y=7-x 
| | 2l: F—-P HG 22. y=2x +1 as, Y= —Er 5 
: | 24. 3y = 9x +3 25. 2m — 2n = 4 26. 3 — 5r = 2s 
: | 27. 12 = 3b + 6a 28. 6w — 3u = 36 29. 4=3a-—b 
| 30. Name an ordered pair that is a solution of y = 6x — 2. 
| 
: Find the domain of each equation if the range is {—2, 0, 2, 4}. 
| 31. y=2x-2 32. y=6-2x 33. 2y = 4x 
| 34. Find the value of d if a solution of y — dx = 1 is (2, 5). 
35. A solution of 4 = ay + 2x is (—1, 2). What is the value of a? 
: Applications and 36. Shopping Cedric has 90¢ to spend on school supplies. Erasers 
Problem Solving cost 10¢ each, and pencils cost 15¢ each. Suppose r represents 
| | ol Wo the number of erasers and p represents the number of pencils. 
| | g © The equation 10r + 15p = 90 represents this situation. 
| & a. Determine the ordered pairs (p, r) that satisfy the equation if 


| 
| 
| 
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39. 


Mixed Review 40. 


41. 


42. 


37. 


38. 


Life Science The equation y = 0.025w gives the 
weight of the brain of an infant at birth, where w 
is the birth weight in pounds. The table shows the 
brain weights of five newborns. 


a. Find the birth weight of each infant. 
b. Express the relation as a set of ordered pairs. 
c. Graph the relation. 





Sales Mr. Richardson is a sales representative for an electronics 
store. Each month, he receives a salary of $1800 plus a 6% commission 
on sales. Suppose s represents his sales. The equation t = 1800 + 0.06s 
can be used to determine his total monthly income. In July, his sales 
will either be $800, $1300, or $2000. Find the possible total incomes for 
July. 


Critical Thinking The sum of the measures of the two acute angles in 
a right triangle is 90°. In a given triangle, one acute angle is twice as 
large as the other acute angle. 


a. Write two equations that represent these two relations. 
b. Determine the ordered pair that is a solution of both equations. 


Express the relation shown in the table as a set of 
ordered pairs and as a graph. Then find the domain 
and range. (Lesson 6-1) 


Shopping At Crafter’s Corner, all paint supplies are on 
sale at a 30% discount. A set of paint brushes normally 
sells for $15.70. What is the sale price? (Lesson 5-5) 





Exercise 40 


Banking McKenna invests $580 at a rate of 6% for 5 years. How 
much interest will she earn? (Lesson 5—4) 


Solve each equation. 


43. 
44. 
45. 
Standardized 46. 
Test Practice 7 a” 
MEA 47 


5(4 — 2c) + 3(c + 9) =12 (Lesson 4-7) 
4n—9=5+3n (Lesson 4-6) 
3x — 7 = —10 (Lesson 4-5) 


Short Response Simplify 5(7ab — 4ab). (Lesson 1-4) 


Multiple Choice Name the property of equality shown by the 
statement If 6 + 2 = 8, then 8 = 6 + 2. (Lesson 1-2) 


A Reflexive 
B Transitive 
C Symmetric 
D Commutative 


À 
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š The relation at the right is a solution set for the equation 
What You'll Leam y = x + 2. If you graph the relation, the points lie on a 
You'll earn to graph straight line, and the graph of the line includes all possible 
| | linear relations. ‘e i : 
| | | solutions of the equation of the graph. 
| Why It’s Important 
au Earth Science 
|| | Geologists can use the 
graph of a relation to 
predict the time at 
which Old Faithful 
will erupt. 
See Example 8. 

















The line contains an infinite number of points. The ordered pair for every 
point on the line is a solution of the equation y = x + 2. An equation 


whose graph is a straight line is called a linear equation. 


A linear equation is an equation that can be written in the form 

RUE lee Ax + By = C, where A, B, and Care any numbers, and A and 

aH WE EHE Ltt Bare not both zero. Ax + By = C, where, A = 0, is called the 
| standard form if A, B, and C are integers. 





Linear equations can contain one or two variables. However, not all 
equations in one or two variables are linear equations. 


Linear equations Nonlinear equations 
3x + 4y = 6 2x + 4y = 327 
y=-2 2x + 2xy =3 
8b = -—2a-5 2x¢ = 7 


Determine whether each equation is a linear equation. Explain. 
If an equation is linear, identify A, B, and C when written in 
standard form. 


3x=5 +y 








First, rewrite the equation so that both variables are on the same side 
of the equation. 





3x=3 +y 
3x- y=3 Subtract y from each side. 
The equation is now in the form Ax + By = C, where A = 3, B = 71, 


and C = 5. Therefore, this is a linear equation. 
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—2x + 3xy = 6 











Since the term 3xy has two variables, the equation cannot be written 
in the form Ax + By = C. So, this is not a linear equation. 





y= 


This equation can be written as x + Oy = —2. Therefore, it is a linear 
equation in the form Ax + By = C, where A = 1, B = 0, and C = -2. 





b. —5z = 4x + 2y 


To graph a linear equation, make a table of ordered pairs that are 
solutions. Graph the ordered pairs and connect the points with a line. 
Note that the domain of the equation and its graph includes the values 
of x and the range includes the values of y. 


Examples 





Graph each equation. 
y=2-3 


Select several values for the domain and make a table. Then graph 
the ordered pairs and connect them to draw the line. 

Usually, values of x such as 0 and integers near 0 are chosen so that 
calculations are simple. 





VE Sw ieee 
etd Tole | dt dd 
lod 1 EE | tT 


Vb 
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Example 


Sometimes, the graph of an equation is a vertical or horizontal line. 









2x + 4y = 8 





In order to find values for y more easily, solve the equation for y. 






2x + 4y = 8 
4y=8-— 2x Subtract 2x from each side. 
y= iak Divide each side by 4. 





Now make a table and draw the graph. 




























Graph each equation. 


e. 3x +2y=4 


Graph y = 3. Describe the graph. 


In standard form, this equation is 1 | | LAYI] 
written as Ox + y = 3. So, for any = 
value of x, y = 3. For example, if | uae 

x=0,y=3;ifx=1,y=3;ifx=3, _| E 
y = 3. By graphing the ordered o 

pairs (0, 3), (1, 3), and (3, 3), you SR | 
find that the graph of y = 3 is L | | Tt 
a horizontal line. , ri 











Your Turn 


f. Graph the equation x = —2. Describe the graph. 


Recall that the domain of a linear function is all of the x-coordinates of 
the ordered pairs for points on the line. The range of a linear function is 
all of the y-coordinates of the ordered pairs for points on the line. Since 
a line extends forever in both directions, if it is not vertical and not 
horizontal, the domain and the range are both the set of all real numbers. 
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Example W Graph y = 2x. 






Make a table and draw the graph. 

















Write y = 2x in standard form. 


y = 2x 
O=2x-—y Subtract y from each side. 
2x -—y=0 Symmetric Property of Equality 


In any equation where C = 0, the graph passes through the origin. 





Your Turn 





g. Graph the equation y = —3x. 


oh Wo, 
(By > 
Example Old Faithful is a famous geyser. The equation y = 14x + 27 can be 
Earth Science used to predict its eruptions, where y is the time until the next 


eruption (in minutes) and x is the length of the eruption (in 
minutes). Suppose Old Faithful erupts at 9:46 A.M. for 3.4 minutes. 
At about what time will the next eruption occur? 





Explore You need to find the time of the next eruption. 


Plan Use the graph of y = 14x + 27 
to solve the problem. 





Time 

Solve The graph shows that if an ie 
eruption lasts 3.4 minutes, Eruption 

the next eruption will occur (min) 





in about 75 minutes. 


Ea E O 12345X || 
9h 46 min — 9h 46 min Length of an Eruption (min) 


+ 75 min — 1 h 15 min 
10 h 61 min — 11 h 1 min 








The next eruption should take place at 11:01 A.M. 





Examine You can verify the answer by using the equation. 





y = 14x + 27 
y 2 14(3.4) +27 Replace x with 3.4. 
y = 74.6 
Old Faithful 
Yellow “i The answer makes sense because 74.6 minutes added to 


Stone National Park 9:46 is about 11:01. 
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Check for Understanding 








Communicating 1. Describe the graph of x = —8. Vocabulary 
Mathematics 2. Explain how you know that the graph of 
y = —2vx passes through the origin. 
Guided Practice Determine whether each equation is a linear equation. Explain. If an 
equation is linear, identify A, B, and C. (Examples 1-3) 
3. xy =3 4. 3y+ 4x =9 5. 2x =8 
Graph each equation. (Examples 4-7) 
6. y=3x +2 l: y= -5x 6. x= -3 


.—2=4x+y 10. 3x + 2y = 6 11. 5y = -2x + 10 


. Plants The number of blooms on a cactus is related to the number of 
days of sun it gets ina month. This relation is given by the equation 
y = 7x — 1, where x is the number of days of sun and y is the number 
of blooms. (Example 8) 





a. Graph the equation. 


b. Use the graph to determine the number of blooms on a cactus if it 
gets two days of sun a month. 


Determine whether each equation is a linear equation. Explain. If an 


Cactus R EEPE E EE R : 










are equation is linear, identify A, B, and C. 
13. xy =4 14. 6+ 2xy =4 19. 2y = 6s =0 
Homework Help 16. 4x = 8y 17. y=x 18. x + 3xy =5 
1 = = -2 F m —= X= r Eg Y — 
9. y=x 8 20. 2-—3x=8 21. 4x+x+y=9 


Graph each equation. 







teen OcA 22.x=y 23. y = 3x 24. —2x = y 
25. y = —3 26. x= -3 2/.2=x 
28. y = 3x +2 fan ck Sy 30. y=4- 2x 
31. -1 = y + 4x 32. 2x +y = -Z2 33. 3=-—-3xt+y 
34. 4x + 2y = 8 35. 3y — 2x = 6 36. —2y = 3x + 1 


Each table lists coordinates of points on a linear graph. Copy and 
complete each table. (Hint: Graph the ordered pairs.) 


37. 
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fications and 40. Business Bongo’s Clown Service charges a $50 fee for a clown to 
sroblem Solving perform at a birthday party plus an additional $2 per guest. 
at Wo, a. Write an equation that represents this situation. Let x represent 
eA o the number of guests and let y represent the cost of a clown’s 
services. 


b. Graph the equation. 
c. Serena’s parents paid $68 for a clown to perform at Serena’s party. 
How many people attended Serena’s party? 

41. Geometry Complementary angles are two angles whose sum is 90°. 
Suppose two complementary angles measure (2x + 2y)° and (x + 4y)°. 
a. Write an equation for the sum of the measures of these two angles. 
b. Determine five ordered pairs that satisfy this equation. 
c. Graph the equation. 

42. Critical Thinking Graph the equations y = 2x, y = 2x + 1, 


y = 2x + 2, and y = 2x + 3 on the same coordinate plane. Then 
describe the graphs. 


Mixed Review 43. Solve y = x — 5 if the domain is {—3, 4,5, 7,9}. (Lesson 6—2) 


44. Express the relation {(—1, —1), (0, 5), (1, —2), (3, 4)} as a table and as a 
graph. (Lesson 6—1) 


Solve each proportion. (Lesson 5—1) 





E E E 3 y _y+4 
45. 173 46. 35 ~ 15 iw. a r- 
Standardized 48. Grid In Find the range of the data: {17, 24, 16, 25, 38, 57}. 
Test Practice / = (Lesson 3—3) 
BD CE ceo 


49. Short Response The temperature outside is 67°F. Suppose it rises an 
average of 2°F every hour for h hours to reach a high of 79°F. Write an 
equation to represent this situation. (Lesson 1-1) 


Express each relation as a table and as a graph. Then determine the 
domain and the range. (Lesson 6-1) 


1. (1, 1), (3, 5), (0, —2), (3, 3)} 2. {(—0.5, 3), (1.5, 0), (2.5, 4), (3.5, 2.5)} 
3. Which ordered pairs are solutions to the equation 2y + 4 = 4x? (Lesson 6—2) 

a t~ 1,3) b. (0,2) > [-2, -6) a. (3, —4) 
4. Solve y = 4x — 3 if the domain is {—2, —1, 2, 3, 5}. Graph the solution set. (Lesson 6—2) 


5. Anne is saving money to buy a $2500 used car. She started with $500 
and has been saving $80 per week since then. The equation y = 500 + 80x 
represents her total savings y after any number of weeks x. (Lesson 6-3) 


a. Graph the equation. 
D. Use the graph to estimate when Anne will have enough money. 
c. Verify your estimate using the equation. 
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What You'll Leam 


You'll learn to 
determine whether 
a given relation is 
a function. 


Why It’s Important 


Travel Functions can 
be used to determine 
the cost of renting 

a Car. 


See Exercise 48. 








tee 


Study the graph of the straight line below. Notice that for each value of x, 
there is exactly one value of y. This type of relation is called a function. 


Functions 





A function is a relation in which each member of the domain is paired 


with exactly one member of the range. 





Determine whether each relation is a function. Explain your answer. 


U5, 2), (3,5), 2, 3), (5, Di} 


Since each element of the domain is paired with exactly one element of 
the range, this relation is a function. 
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The mapping between x and y represents 

a function since there is only one 
corresponding element in the range for each 
element of the domain. It does not matter if 
two elements of the domain are paired with the 
same element in the range. 


The graph represents a relation that is not 

a function. Look at the points with the 
ordered pairs (4, —3) and (4, 4). The membe! 
4 in the domain is paired with both —3 and 
4 in the range. 







Determine whether each relation is a function. Explain your answer. 


a. ((5, -Ah (3, 2), (4, “Thy [=i 2)} 











To determine whether an equation is a function, you can use the 
on the graph of the equation. Consider the graph below. 


To perform the test, place a pencil at the 
left of the graph to represent a vertical 
line. Move it to the right across the graph. 








For each value of x, this vertical line 
passes through exactly one point on the 
graph. So, the equation is a function. 





LUZES EA if any vertical line passes through no more than one point of 
ARTUA the graph of a relation, then the relation is a function. 





Examples Use the vertical line test to determine whether each relation is a 
function. 


y y= Q y y=+Vx 


The relation in Example 4 is a function since any vertical line passes 
through no more than one point of the graph of the relation. The 
graph in Example 4 is the graph of the function y = |x|. The relation 
in Example 5 is not a function since a vertical line can pass through 
more than one point. While the entire graph is not the graph of a 
function, it can be separated into two parts: the graph of the 


function y = Vxand the graph of the function y = —Vx. 





(continued on the next page) 
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Use the vertical line test to determine whether each relation is 
a function. 


d. 


Equations that are functions can be written in a form called functional 
notation. For example, consider the equation y = 3x + 5. 
equation functional notation 
y=3x+5 HE ke 
In a function, x represents the elements of the domain, and f(x) represents 
the elements of the range. For example, f(2) is the element in the range 


that corresponds to the member 2 in the domain. f(2) is called the 
‘RATER of f for x = 2. 


You can find f(2) as shown at the f(x) = 3x +5 
right. The ordered pair (2, 11) is f(2)=3-2+4+5 Replace x with 2. 
a solution of the function of f. f(2)=6+5o0r11 


If f(x) = 2x + 3, find each value. 


f(A) 

f(x) = 2x +3 

f(4) = 2(4) +3 Replace x with 4. 
=8+3 Multiply. 
= 11 Add. 


) 
f(-3) = =) +3 Replace x with + 


Frame], ha. Multiply. 
=2 Add. 


“3 flóa) 


f(x) =2x +3 
f(6a) = 2(6a) +3 Replace x with 6a. 
=12a+3 Multiply. 


Your Turn 


f. If g(x) = 3x — 7, find g(—2), 9(1.5), and 9(2h). 
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anatomy Link 


Functions are often used to solve real-life problems. 


Anthropologists use the length of certain bones of a human 
skeleton to estimate the height of the living person. One of these 
bones is the femur, which extends from the hip to the knee. To 
estimate the height in centimeters of a female with a femur of 
length x, the function h(x) = 61.41 + 2.32x can be used. What was 
the height of a female whose femur measures 46 centimeters? 


h(x) = 61.41 + 2.32x 
h(46) = 61.41 + 2.32(46) Replace x with 46. 
= 168.13 


The woman was about 168 centimeters tall. 


Check for Understanding 





Communicating 
Mathematics 


Guided Practice 





. Compare and contrast relations and functions. Vocabulary 
. Explain why f(3) = —1 if f(x) = 2x — 7. function 
, vertical line test 
; ou Lisa says that the graph of every "a SN ls CPR 
Jecine straight line represents a function. functional value 





Zina says that there are some graphs of straight 
lines that do not represent a function. Who is 
correct? Explain your reasoning. 


Determine whether each relation is a function. (Examples 1—3) 
4. {(2, 3), (3, 3), (4, 6), (2, 5), (i 4)} 5. li” 6), (ks 4), pe 9), (2, 6)} 





* WHE 





N 




















| | | | 
PENE 
c A 
| 
EEH 
8. Use the vertical line test to y 
determine whether the relation 
at the right is a function. 
(Examples 4 & 5) 
O X 
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ee 


If f(x) = 4x — 3, find each value. (Examples 6—8) 
9. f(—3) 10. f(=) 11. f(b) 12. f(—2a) 


13. Safety The time in seconds that a traffic light remains yellow is 
given by the function f(s) = 0.05s + 1, where s represents the speed 
limit. How long will a light remain yellow if the speed limit is 


45 miles per hour? (Example 9) 
Practice Determine whether each relation is a function. 
14. {(3, 5), (4, 3), (—2, 1), (-1, 4)} 1. (2 9 3.2), 6, 247 


1S U2, 3). 2). Gy 2, tte (0.2), (-1,3) 2,3), (1 
w {(—3,5),(-2,4),0-3,8) 0-25); Whe eD AD a 


20. | 9 y 





brea Help 


eae cises | Examples 

a a 
a e | 
ane | o 


See page 704. 






Y 


23. 



















































































Use the vertical line test to determine whether each relation is a 
function. 


26. 





If f(x) = 2x — 5 and g(x) = —3x + 4, find each value. 


29. f(2) 30. g(4) 31. g(—3) 32. f(-7) 

33. 9(0.2) 34. f(0.6) 35. 9(1.9) 36. f(-2.6) 
37. g(3) 38. f(-4) 39. f(3) 40. 3-2] 
41. g(h) 42. f(—2d) 43. ọ(—2a) 44. f(4.5c) 


260 Chapter 6 Functions and Graphs 





; d 
ications an 

mle solving 

s4 A 





Mixed Review 





45. Find f(—4) if f(x) = 5x + 8. 
46. What is the value of m(3) + n(—5) if m(x) = 2x and n(x) = 3x — 1? 


47. Health A person’s normal systolic blood pressure p depends on the 


person’s age a. To determine the normal systolic blood pressure for an 


individual, you can use the equation p = 0.5a + 110. 
a. Write this relation in functional notation. 


b. Find the normal systolic blood pressure for a person who is 
36 years old. 


c. Graph the relation. Describe the graph. 


48. Travel The cost of a one-day car rental from City-Wide Rentals 
is given by the function C(x) = 0.18x + 35, where x is the number of 
miles that the car is driven. Suppose Ms. Burton drove a distance 
of 95 miles and back in one day. What is the cost of the car rental? 


49. Critical Thinking Consider the functions h(x) = 2x — 5 and 
g(x) = 3x + 2. 
a. For what value of x will h(x) and g(x) be equal? 
b. Graph h(x) and g(x). Describe what you observe. 


50. Graph y = —2x — 6. (Lesson 6-3) 


51. Geometry The equation A = sbh can be used 


to find the area of a triangle. Suppose a triangle 
has an area of 28 square meters. Find the possible 
heights of the triangle given the domain values 


{2,4, 7}. (Lesson 6—2) a . 


Use the percent proportion to answer each question. (Lesson 5—3) 
52. What is 145% of 86? 53. What percent of 60 is 18? 


54. Life Science A scale model of a sequoia tree is 4 feet tall. If the 
actual sequoia tree is 311 feet tall, what is the scale of the model? 
(Lesson 5-2) 


55. Evaluate a if x= S, (Lesson 4-3) 


+56. Animals The fastest swimming bird is the gentoo penguin of 


Antarctica. It moves through the water at about 17 miles per hour. 
Traveling at this rate, how far can the gentoo penguin swim in 
45 minutes? (Lesson 4-1) 


$ i 
meie /, 57. Grid Iin What is the value of w if w — 13.8 = —12.6? (Lesson 3—6) 
a 


est Pra 
DD ninpas - 


58. Multiple Choice Find the only solution of 3x + (—5) = 10 if the 
replacement set is {—5, 3, 5, 8}. (Lesson 3-4) 
A -5 B3 os D 8 
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Investigation 








i 


in a Foot? 





<: grid paper 


Many real-world situations represent functions. Is there a relationship 
SE meterstick between foot length and shoe size? Does a relationship exist between the 
month of the year and the average temperature? Let’s find out! 
W red and blue 
pens or pencils 


Investigate 


L almanac 1. Ask eight to ten females and eight to ten males to participate in your 
data research. 


| Materials Functions 
| 


| a. Make two tables with the headings shown. Use one table to record 
| data for the females and the other to record data for the males. 
| 





Foot Length Shoe (Foot Length, 

| e Size Shoe Size) 
| 
| 





without shoes on. Find out each person’s shoe size. Record the 
results in your tables. 





| | b. Measure the foot length in centimeters as each participant stands 


| c. Write an ordered pair (foot length, shoe size) for each person. Then 
aun graph the ordered pairs on a coordinate plane. Use a red pencil t0 
graph the ordered pairs that represent the female data. Use a blue 
pencil to graph the ordered pairs that represent the male data. 
Connect each set of ordered pairs with the corresponding color. 


| 

| 

| 
IE d. Is either relation a function? Why or why not? Describe any 
i relationship that exists between foot length and shoe size. 

| 

| 


e. Save your tables to use later in the investigation. 
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2. Choose a city in the United States. Research temperature data for that 
city. Find the average high and low temperatures for each month. It 
may be helpful to use an almanac or the Internet. 


a. Make a table like the one shown. Record the temperature data for 
the selected city. 


Average High Average Low 


Month Temperature (°F) Temperature (°F) 


January 





February 





b. Write two sets of ordered pairs. The first set should contain the 
ordered pairs (month, high temperature). Assign January the 
number 1, February the number 2, and so on. The second set 
should contain the ordered pairs (month, low temperature). 


c. Graph both sets of data on one coordinate plane. Connect the 
ordered pairs in the first set using a red pencil. Use a blue pencil 
to connect the ordered pairs in the second set. 


d. Is either graph a function? Explain. Describe any relationship that 
exists between the month and the average temperature. Are there 
any similarities between these two graphs? 


a ee e 


Extending the Investigation ) 



















in this extension, you will continue to investigate functions. 


¢ Select another city in the United States. Make a table of average high and low 
temperatures for each month. Then graph the data and determine if the graph is 
a function. Describe any relationships that exist between the graphs. 


select a city in Hawaii. Make a table of average high and low temperatures for each 
month. Then graph the data. How does the graph of the temperature data for Hawaii 
compare to the graph in Exercise 2? 


ere are some ideas to help you present your conclusions to the class. 
Make a brochure showing the results of your research. Be sure to include the tables 
graphs. List any relationships you have found. 
cuss any similarities or differences in the graphs 
an almanac or on the Internet for real-world data whose grapn would be a 
Make a poster presenting your data, tables, and graphs. 


(TTNET Investigation For more information on 
comi temperatures, visit: www.algconcepts.com 
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What You’ll Leam Study the table and graph of the linear function y = 2x shown below. 


You'll learn to solve 
problems involving 
direct variations. 


Why It’s Important 
Electronics 
Electricians can use 
direct variation to 
determine the weight 
of copper wire. 

See Exercise 32. 





The value of y depends directly on the corresponding value of x. That 
is, as the value of x increases, the value of y increases. Note that when 
x = 0, y = 0. Therefore, the line passes through the origin. The equation 


y = 2x is called a direct Variation. We say that y varies directly as x. 


A direct variation describes a linear relationship because y = 0.4x isa 
linear equation. 


Direct Variation A direct variation is a linear function that can be written in the 


form y = kx, where k + 0. 





Since the value of y depends on the value of x, y is called the 


ACPERMEMMEEMBe. x is called the iag AEE 


As stated, a direct variation can be written in the form y = x. Notice 
that when x = 0, y = 0. The graph of a direct variation passes through 
the origin. 









nota | 
direct ~ 
variatio 


= 


direct 
| Vatiation 
|_| 


[> 


























In the equation y = kx, k is called the constant of variation. 
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Examples Determine whether the equation is a direct variation. 


W y=4x O y=x-1 
Graph the equation. Graph the equation. 


acl haa i" ALL i E Y 

















The graph passes through The graph does not pass 
the origin. So, the equation through the origin. So, the 
is a direct variation. The equation is not a direct 
constant of variation ts 4. variation. 

Your Turn Determine whether each equation is a direct 


variation. Verify your answer with a graph. 


ay=2x+1 b. y = —3x 


Many real-world problems involve direct variation. 


LW, 
°° % 





The weight of an object on Venus varies directly as its weight on 
Earth. An object that weighs 80 pounds on Earth weighs 72 pounds 
on Venus. How much would an object weigh on Venus if its weight 
on Earth is 90 pounds? 


Astronomy Link 





First, find the constant of variation. Let x = weight on Earth and let 
y = weight on Venus, since the weight on Venus depends on the 


weight on Earth. 
y = kx Definition of direct variation 
72 =k-80 Replace y with 72 and x with 80. 


72 _ k-80 Divide each side by 80. 





80 80 

0.9 = k 

Next, use the constant of variation to find y when x = 90. 
y = kx Definition of direct variation 

y = 0.9(90) Replace k with 0.9 and x with 90. 

y = 81 


So, the object would weigh 81 pounds on Venus. 


(continued on the next page) 
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c. An object that weighs 110 pounds on Earth weighs 18.7 pounds op 
the moon. How much would an object weigh on the moon if its 
weight on Earth is 150 pounds? 


Direct variations can be used to solve rate problems. 


The length of a trip varies directly as the amount of gasoline used, 
Suppose 4 gallons of gasoline were used for a 120-mile trip. At that 
rate, how many gallons of gasoline are needed for a 345-mile trip? 


Let l represent the length of the trip and let g represent the amount of 
gasoline used for the trip. The statement the length varies directly as the 
amount of gasoline translates into the equation ¢ = kg in the same way 
as y varies directly as x translates into y = kx. Find the value of k. 


Direct variation 
Replace € with 120 and g with 4. 


Divide each side by 4. 


Next, find the amount of gasoline needed for a 345-mile trip. 


345 = 30 -g Replace € with 345 and k with 30. 


Divide each side by 30. 


A 345-mile trip would use 11.5 gallons of gasoline. 


d. How many gallons of gasoline would be needed for a 363-mile trip 
if a 72.6-mile trip used 3 gallons of gasoline? 


Direct variations are also related to proportions. Using the table on 
page 264, many proportions can be formed. Two examples are shown. 


-> 


— 
— 
—> 


Three general forms for proportions like these are AL = “1 


H mep 
nma You can use any of these forms to solve direc 








TT TT 


t variation pro 












Suppose y varies directly as x and y = 36 when x = 9. Find x 
when y = 48. 


y y 
Use ©} = ~~ to solve the problem, 
os 7 


36 _ 48 i 
3 7 X Let y, = 36, y, = 48, and x, = 9. 
36x, = 9(48) Find the cross products. 
36x, = 432 
36x 432 ea l 
— = Divide each side by 36. 
Xa S12 


So, X = 12 when y = 48. 


Your Turn 


e. Suppose y varies directly as x and y = 27 when x = 6. Find x 
when y = 45. 


foo, You can also use direct variation to convert measurements. 
‘g 









Example If there are 12 inches in 1 foot, how many inches are in 4.5 feet? 
Measurement Link 


Use 4 = a to solve the problem. 
kinna 
12 _ %4 m = de 
7 =a bety, =12y=1 and x, = 4.5. 
12(4.5) =x, Find the cross products. 
04 =X, 


There are 54 inches in 4.5 feet. 


Your Turn 


f. How many pints are in 2.3 gallons if there are 8 pints in 1 gallon? 





Check for Understanding 


Communicating 1. Explain how you find the constant of variation 
matics in a direct variation. 


Vocabulary 










direct variation 
independent variable 
dependent variable 
constant of variation 
rate problems 


2. Give an example of an equation that is a direct 
Variation. 


MathJournal 3. Refer to Example 2. Write a few sentences 
describing the dependent variable and 
independent variable. 
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Find the constant of variation for each direct 


Guided Practice © Getting Ready variation. 





Sample 2: n = -0.3m 


Sample 1: y = 3x 
Solution: 3 Solution: —0.3 


2 
4. y = 2x 5. 5c=d 6.h=-4¢g 77. t= z” 8. 1.4p = 4 


Determine whether each equation is a direct variation. Verify the 
answer with a graph. (Examples 1 & 2) 


9. y = -x 10. y= 5x +5 


Solve. Assume that y varies directly as x. (Example 5) 


11. If y = 28 when x = 7, 12. Find y when x = 10 if 
find x when y = 52. y = —8 when x = 2. 


13. If there are 3 feet in a yard, how many yards are in 14.1 feet? 
(Example 6) 


14. Astronomy The weight of an object on Jupiter varies directly as its 
weight on Earth. An object that weighs 32.5 pounds on Earth weighs 
81.25 pounds on Jupiter. How much would an object weigh on Jupiter 
if its weight on Earth is 90.2 pounds? (Examples 3 & 4) 


Practice Determine whether each equation is a direct variation. Verify the 
answer with a graph. 
15. y=x+4 16. y = —2x 17. y=-3 






Homework Help 


| Endises | exatas 

Examples 

we | se | 
Extra Practice 


See page 704. 


18. y = —0.5x 19. x=2 2U. = =6 





Solve. Assume that y varies directly as x. 

21. Find x when y = 5 if 22. If x = 24 when y = 8, 
y = 3 when x = 15. find y when x = 12. 

23. If y= —7 when x = —14, 24. Find y when x = 9 if 
find x when y = 10. y = —4 when x = 6. 

25. If x = 15 when y = 12, 26. Find y when x = 0.5 if 
find x when y = 21. y = 100 when x = 20. 


1 
D 








27. If y = 12 when x = 1S, find y when x = 


Solve by using direct variation. 
28. How many inches are in 1.25 yards if there are 36 inches in 1 yard? 
29. If 1 bushel is 4 pecks, how many bushels are in 2.4 pecks? 

ol Wo 30. How many acres are in 0.75 square mile if there are 640 acres in 


(A “ 
$ . 1 square mile? 


Applications and 31. Shopping For $1.89, you can buy 75 square feet of plastic wrap. At 
Problem Solving this rate, how much does 125 square feet of plastic wrap cost? 
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32. Electronics How much will 25 meters of copper wire weigh if 
3.4 meters of the same copper wire weighs 0.442 kilogram? 


33. Health The height of an average person varies directly with their 
foot length f. Suppose the constant of variation is 7. 
a. Write an equation that represents this situation. 
b. Graph the equation. 
c. Use the graph to find the height of a person whose foot length 
is 9.5 inches. 
34. Critical Thinking Assume that y varies directly as x. 


a. Suppose the value of x is doubled. What is the constant of 
variation? What happens to the value of y? 


b. Suppose the value of x is tripled. What is the constant of variation? 
What happens to the value of y? 


c. Suppose the value of y is doubled. What is the constant of 
variation? What happens to the value of x? 


d. Suppose the value of y is tripled. What is the constant of variation? 
What happens to the value of x? 
Mixed Review 35. Find d(—3) if d(x) = —5d — 4. (Lesson 6—4) 
36. Graph x = 4. (Lesson 6-3) 
37. Life Science A full-grown male seal weighs about 550 pounds. This 


is 50 pounds less than the weight of a full-grown male sea lion. 
(Lesson 3—5) 


a. Write an equation that represents the weight of a full-grown male 
sea lion. 


b. How much does a full-grown male sea lion weigh? 


Find each quotient. (Lesson 2—6) 


46-3354 39: -i+ (8) 40. = 
wat Practice / 41. Multiple Choice Name the U VW xX Y Zz 
Test Practice / a coordinates of U, X,and Y. (Lesson ani ia Sead aaa, a a a Ha 
DD LI 2-1) -5 4 -3 -2 -21 0 1 2 34 5 
A —5, -2,3 B -5,0,3 C -3,3,5 D —4, -2,0 


Determine whether each relation is a function. (Lesson 6—4) 
j (1, 2), (2, “ete (0, 9), SL 4)} 20x = 6+ y 
If g(x) = 4x + 3, find g(—2.6). (Lesson 6—4) 


- Find x when y = —8 if y = 4 when x = 20. Assume that y varies directly 
asx. (Lesson 6—5) 

. Transportation The length of a trip varies directly as the amount of 
gasoline used. Julio’s car used 5 gallons of gasoline in the first 145 miles 
of his trip. How much gasoline should he expect to use in the remaining 
232 miles of the trip? (Lesson 6—5) 
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What Youll Leam 


You'll learn to solve 
problems involving 
inverse variations. 


Why It’s Important 
Music Musicians can 
use inverse variations 
to find the wavelength 
of a musical tone. 

See Exercise 12. 





Each of the rectangles shown has an area of 12 square units. Notice that 
as the length increases, the width decreases. As the length decreases, 
the width increases. However, their product stays the same. 


4 units 


Length Width Area 


3 units 





6 units 


12 units 


This is an example of an inverse variation. We say that y varies 


inversely as x. This means that as x increases in value, y decreases in 
value, or as y decreases in value, x increases in value. 


An inverse variation is described by an equation of the form 


Inverse Variation 





xy = k, where k = 0. 


i l k 
The equation may also be written as y = z 


The graphs below show how the graph of a direct variation differs from 
the graph of an inverse variation. 


Direct Variation Inverse Variation 
































y varies directly as x. y varies inversely as x. 
y is directly proportional to x. y is inversely proportional to x. 
The constant of variation is S The constant of variation is X. 
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4 
Example 


construction Link 


The number of carpenters 
needed to frame a house 
varies inversely as the 
number of days needed to 
complete the project. 
Suppose 5 carpenters can 
frame a house in 16 days. 
How many days will 8 
carpenters take to frame the 
house? Assume that they all 
work at the same rate. 





Explore You know that it takes 16 days for 5 carpenters to frame 
the house. You need to know how many days it will take 
8 carpenters to frame the house. 


Plan Solve the problem by using inverse variation. 


Solve Let x = the number of carpenters. Let y = the number of 
days. First, find the value of k. 


xy =k Definition of inverse variation 
(5)(16) = Replace x with 5 and y with 16. 


80 = The constant of variation is 80. 


Next, find the number of days for 8 carpenters to frame 
the house. 


y= £ Divide each side of xy = k by x. 
— 80 asii aith 2 
= — Replace k with 80 and x with 8. 
= 10 


A crew of 8 carpenters can frame the house in 10 days. 


Your Turn 


a. The number of masons needed to build a block basement varies 
inversely as the number of days needed. If 8 masons can build 
a block basement in 3 days, how long will 9 masons take to do it? 


You can use a graphing calculator to check the answer to Example 1. 
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Graphing 


Calculator Tutorial 
see pp. 724-727. 





Step 1 Set the viewing window for x: [0, 10] by 1 and y: [0, 200] by 20 
Step 2. To graph xy = 80, rewrite the equation as y = a Press Y=] 80 
[>] to enter the equation. 


Step3 Press [TRACE} to estimate the x- and y-coordinates for any 


point on the graph. Notice that when x = 5, y = 16. When x is§ 
y is 10. Therefore, the answer given in Example 1 is correct, 

















Try These 


1. Why doesn’t the viewing window allow for negative values to be 
shown on the graph? 


2. Show how to rewrite xy = 80 as y = s 


3. Solve Your Turn Exercise a by using a graphing calculator. 








Just as with direct variation, you can use a proportion to solve 
l _ a _ X,Y. 
problems involving inverse variation. The proportion ‘a i only one 
- F i 1 













%3 J 
of several that can be formed. Can you name others? 
Example Suppose y varies inversely as x and y = —6 when x = —2. Find 
y y yY y 
when x = 3. 
X,Y E 
— == Inverse variation proportion 
e OM 
“2 =, 32 
E rg Let x, = —2, y; = —6, and x5 = 3. 
—2(—6) = 3y, Find the cross products. 
12 = 3y, 
4 = Yo 


Therefore, when x = 3, y = 4. 







Your Turn 


b. Suppose y varies inversely as x and y = 3 when x = 12. Find x 
when y = 4. 
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Inverse variations can be used to solve rate problems. 


In the formula d = rt, the time t varies inversely as the rate r. A race 
car traveling 125 miles per hour completed one lap around a race 
track in 1.2 minutes. How fast was the car traveling if it completed 
the next lap in 0.8 minute? 


First, solve for the distance d, the constant of variation. 
d=rt 

= (125)(1.2) Replace r with 125 and t with 1.2. 

= 150 The constant of variation is 150. 


Next, find the rate if one lap was completed at 0.8 minute. 


—=r Divide each side of d = rt by t. 


— 


5 et. has , 
rT Replace d with 150 and t with 0.8. 


187.5 = 


The car was traveling 187.5 miles per hour. 


Check for Understanding 





Communicating 1. Explain how to find the constant of variation in Vocabulary 
Mathematics an inverse variation. 
2. Complete the table for the inverse variation 
xy = 24. 





Math Journal 3. Write a few sentences to explain the difference between inverse 
variation and direct variation. 


Determine if each equation is an inverse or a 
direct variation. Find the constant of variation. 


Guided Practice (> Getting Ready 






Sample 1: cd = -3 
Solution: This equation is of the form xy = k. So, it is an inverse 
variation. The constant of variation is —3. 


Sample 2: h = a9 


Solution: This equation is of the form y = kx. So, it is a direct 
variation. The constant of variation is r 


2 
4. ab=A4 5. s=5r 6. mn = -7 
1 — F P 
1. y= 3% oe fee 3. t=7 
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Solve. Assume that y varies inversely as x. (Example 2) 
10. Suppose y = 6 when x = 2. Find y when x = 3. 
11. Find x when y = 2 if y = —4 when x = —3? 


12. Music The frequency of a musical tone varies inversely as its 

wavelength. If one tone has a frequency of 440 vibrations per second 
and a wavelength of 2.4 feet, find the wavelength of a tone that has a 
frequency of 660 vibrations per second. (Example 1) 


: 13. Travel The time it takes to travel a certain distance varies inversely 

to the speed of travel. Suppose it takes 2.75 hours to drive from one 
city to another at a rate of 65 miles per hour. How long will the retum 
trip take at a rate of 55 miles per hour? (Example 3) 





Practice Solve. Assume that y varies inversely as x. 


| 
| 14. Find y when x = 10 if y = 15 when x = 4. 
15. Suppose y = 20 when x = 6. Find x when y = 12. 
ethos Help 16. If y = 1.2 when x = 3, find y when x = 6. 
a7.) Find y when x = 2.5 if y = 0.15 when x = 1.5. 






18. Ify = = when x = 6, find x when y = 1s. 





extra Pract 19. Suppose y = -3 when x = -ž, Find y when x = ż, 


See page 705. 


| 
| 
| | Find the constant of variation. Then write an equation for each 


statement. 
j 20. y varies inversely as x, and y = 5 when x = 10. 
| 21. y varies directly as x, and x = —18 when y = 3. 
22. y varies inversely as x, and y = 4 when x = —2. 


23.) y varies directly as x, and x = 7 when y = 2.1. 


Match each situation with the equation that represents it. Then tell 
whether the situation represents a direct variation or an inverse 





lottery ticket wins $125. 


variation. 

| 24. DeShawn purchases a number of a. xy = 125 
| pencils for $0.25 each. 

| 25. A winning $125 lottery ticket is b. y= 2 

| shared with a number of people. . 

| 26. Twenty-five pieces of candy are c. y = 125x 
IE; shared with several people. 

27. Each person who has a winning d. 25x =y 
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jications and 28. Music The length of a piano string varies inversely as the frequency 
problem Solving of its vibrations. A piano string 36 inches long vibrates at a frequency 
a Wo, of 480 cycles per second. Find the frequency of a 24-inch string. 





o 
29. Geometry The length ¢ of the 12m 


rectangle varies inversely as its 3m 
width w. 


a. Find the constant of 
variation. 


b. What is the width of the rectangle when the length is 15 meters? 
c. Write an equation that represents this inverse variation. 


© 
‘6 


d. Draw the graph of the equation. 


30. Gritical Thinking Assume that y varies inversely as x. 


a. Suppose the value of x is doubled. What is the constant of 
variation? What happens to the value of y? 


b. Suppose the value of y is tripled. What is the constant of variation? 
What happens to the value of x? 





Mixed Review 31. Suppose y varies directly as x and y = 16 when x = 12. Find x when 


y = 36. (Lesson 6—5) 
32. Is {(6, 3), (5, —2), (2, 3), (12, —12)} a function? (Lesson 6—4) 


Simplify. (Lesson 3-2) 
33. —38:9 + 24.2 
da. 125 + (71906) + 22.7 + (350) 


Standardized 35. Grid In The surface of Lake Michigan is 176 meters above sea level. 
Test Practice 7." Its deepest point is 281 meters below sea level. How many meters 
D P D below the surface is the deepest part of the lake? (Lesson 2—4) 


36. Multiple Choice Which of the following shows the graph of the 
relation {(—1, 2), (1, 1), (1, 3), (2, 0)}? (Lesson 2-2) 














A B 
C D 
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n . H inter NET 
Understanding and Using the Vocabulary er 


After completing this chapter, you should be able to define For more review activities, visit: 
each term, property, or phrase and give an example or two www.algconcepts.com 
of each. 
constant of variation (p. 264) functional value (p. 258) rate problems (p. 266) 
dependent variable (pp. 238, 264) independent variable relation (p. 238) 
direct variation (p. 264) (pp. 238, 264) solution set (p. 244) 
domain (p. 238) inverse variation (p. 270) vertical line test (p. 257) 
equation in two variables (p. 244) linear equation (p. 250) x-coordinate (p. 238) 

| function (p. 256) range (p. 238) y-coordinate (p. 238) 


functional notation (p. 258) 


Choose the correct term or expression to complete each sentence. 


A (function, linear equation) is an equation whose graph is a straight line. 

The set of all second coordinates of a set of ordered pairs is called the (range, domain). 
Equations that are functions can be written in (functional notation, functional value). 
The domain of {(—2, 3), (0, 4), (1, 5)} is ({-—2, 4, 1}, {-—2, 0, 1}). 

As x increases in value, y decreases in value in a(n) (direct, inverse ) variation. 


Any set of ordered pairs is a (function, relation). 
A direct variation is a linear function that can be written in the form (xy = k, y = kx). 
In a (relation, function), each member of the domain is paired with one member of the range. 


~For ery SP PS 


The equation (2 + x = 8, y = 2x + 3) is an example of an equation in two variables. 


=h 
O 


. The (first, second) coordinate in an ordered pair is called the y-coordinate. 


Skills and Concepts 
a || Objectives and Examples 





| e Lesson 6-1 Show relations as sets of Express each relation as a table and as a 
, ordered pairs, as tables, and as graphs. graph. Then determine the domain and the 
range. 


Express {(—1, 0), (0, 3), (1, 2), (2, 1)} as a table 
and as a graph. Then determine the domain 11. i(=1, 0), (0, 0), (2, 3), (4, 1)) 
and the range. 12. {(—3, 2), (—2, —1), (0, 4), (3, 3)} 
1 (132 (1,3.5), (45, =5.5) 
| 


14. | —*, 3}, (1,2), (4,4 





15. Express the relation 
as a set of ordered 
pairs and in a table. 





(RES The domain is {—1, 0, 1, 2}. Find the domain 
The range is (0, 3, 2, 1}. and range. 
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Objectives and Examples 





» Lesson 6-2 Solve linear equations for a 
given domain. 


Solve y = 2x if the domain is {—1, 0, 2}. 





The solution is {(—1 —2), (0, 0), (2, 4)}. 


Review Exercises 


Solve each equation if the domain is 
{—1, 0, 2, 4}. Graph the solution set. 


16. y = -x 17. y= ty 


2 
18. y= 3x -4 19. 3x + 2y = 10 


20. Find the domain of y = x — 2 if the range 
Ging. 1,4, 8: 

21. Find the domain of y = 2x + 2 if the range 
is {=2, 0, 2, 4}. 





*Lesson 6-3 Graph linear relations. 


Graph y = 2x — 4. 








Determine whether each equation is a linear 
equation. Explain. If an equation is linear, 
identify A, B, and C. 
22. yx = —2 

24. 7x + y = -2 


23. -x= y 
25. 3x + 4y = 2z 


Graph each equation. 


26. y = 2x a. i a. 
28. -1 =y 29. x=5 
30. y = -3x + 4 31. 4 = 8x — 12 


32. The table lists the 
coordinates of 
points on a linear 
graph. Copy and 
complete the table. 








' Lesson 6-4 Determine whether a given ` 
relation is a function. 


Determine whether {(3, 2), (5, 3), (4, 3), (5, 2)] 
IS a function. 


Because there are two values of y for one 
value of x, 5, the relation is not a function. 


Determine whether each relation is a 
function. 


30. {(—2, 6), G, —2), 8, Q), (4, 6)) 
34. (2,38), @, 3), (3, 7), (4% 3) 
35. {(—1, 0), (3, 0), (6, 2); 


If g(x) = —3x — 6, find each value. 
36. 9(2) 37. 9(-3.5) 38. 9(—4a) 
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Objectives and Examples 


ii 
| | e Lesson 6-5 Solve problems involving direct Solve. Assume that y varies directly as x, 
| variation. 39. Find y when x = 7 if y = 15 when x = 5, 





40. If y = 12 when x = —6, find y when x = 2. 


5 se y varies di as X = , 
uppose y varies directly as x and y = 10 41. Find x when y = —5 if x = —37.5 when 





when x = 15. Find x when y = 6. 
` y = lo. 

VY, yh i 

Use — = = to solve the proportion. , , — 
oj Solve by using direct variation. 
= 4 many ounces are in 2.8 pounds? 

10x, = 15(6) Cross products 
10x, = 90 


x= 9 So, x = 9 when y = 6. 


Lesson 6-6 Solve problems involving Solve. Assume that y varies inversely as x. 
inverse variation. 43. If x = 3 when y = 25, find x when y = 15. 
44. Find y when x = 42 if y = 21 when x = 56. 





Suppose y varies inversely as x and y = 10 


7 e b j d 5 h = 24. H i 
when- = 72, Pind x when y Find the constant of variation. Then write an 





| 
| 
10 _ 6 42. If there are 16 ounces in 1 pound, how 
| 
| 


| 1 _ equation for each statement. 
| | 2 2 45. y varies inversely as x, and y = 4 when 
| | 72 _ 24 x = 2. 
| | E 
> ™ 46. y varies directly as x, and x = —12 when 
720 = 24x, Cross products p= 2, 


30 = Xp So, when y = 24, x = 30. 


Applications and Problem Solving 


| 
| 
| 
| | | 47. Science The table shows how far away a 48. Sales Jennifer earns a weekly salary of 


lightning strike is, given the number of $255 plus a bonus of $0.25 for each CD over 
| seconds between when the lightning is 150 that she sells each week. The equation 
| seen and when thunder is heard. Express C(r) = 255 + 0.25(r — 150) can be used to 
| the relation as a set of ordered pairs. determine her total weekly income. How 
|! Then find the domain and range. much more will she earn by ang 450 
| (Lesson 6-1) CDs than 200 CDs? (Lesson 6-2 


49. Electronics In an electrical — 
voltage varies directly as the number of 
turns on the coil. What would be the 
voltage produced by 66 turns, if 110 volts 
come from 55 turns? (Lessor 6-5) 





Time (s) 5 | 10 | 15 | 20 | 25. 
Distance (mi) tj2}afals 
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CHAPTER 
“am Lest 
z 





1. Write y = 2x — 3 in functional notation. 
2, List three ways to show a relation. 


Express each relation as a table and as a graph. Then determine the 
domain and range. 


s -F —2), (=La U = aN E UL, 15) rA ACFE ls} 


Solve each equation if the domain is {—2, —1, 0, 4, 6}. 





























1 
5. y= 5X 6. y=4-x 7. 2x —2y =6 
Graph each equation. 
8. x= —-5 9. y= -3x-1 10. 6x — 2y =8 
Determine whether each relation is a function. 
11. {(4, 1), (2, 4), (—1, 2), (—4, 2)} 12. {(—3, 2), (0, 4), (1, 5), (3, 9), (-3, —1)} 
13. 14. 15. y 
O X 
If fx) = -3x + 4 and g(x) = 2x + 2, find each value. 
16. f(-1) 17. 9(3.5) 18. 9(7) 19. f(2d) 
Solve. Assume that y varies directly as x. 
20. Find y when x = 12 if y = 18 21. Suppose y = —84 when x = —12. Find y 
when x = 27, when x = —1. 


Solve. Assume that y varies inversely as x. 


22, Suppose x = —16 when y = 4. Find x 23. Find y when x = 10 if y = 2.5 when 
when y = 8. x = 19.2. 


24, Counting Refer to the spinners shown. 
a. Suppose each spinner is spun once. Write a relation 
that shows the different possible outcomes. 
D. Use the relation to find the number of ways to land 
on an odd number and green. 





3, Geometry To determine the perimeter P of a rectangle, the equation 
P=2w + 2€, where w is the width and ¢ is the length, can be used. 
Suppose a rectangle has a perimeter of 64 inches. Find the possible 
dimensions of the rectangle given the domain values {3, 6, 7, 10}. 
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=a Preparing for Standardized Tests 


Probability and Counting Problems 


You will need to solve problems involving combinations, permutations, 
and probability. Familiarize yourself with the terms combination, 
permutation, tree diagram, and outcomes. You will also need to know the 


definition of probability. 


P(event) = 


number of favorable outcomes 
number of possible outcomes 








The 
( Princeton 
Review 





Sketching a picture 
can help you 
understand and solve 
many problems. 





State Test Example SAT Example 


How many different five-digit ZIP codes can 
be made if no digit is repeated in a code? 

A 15,120 B 30,240 

C 60,480 D 100,000 


Hint Be sure you understand the question 
before you start to solve it. 


Solution A ZIP code consists of five digits. 
The digits can be 0-9. There are ten possible 
digits. The problem states that no digit can 
appear more than once in these ZIP codes. Find 
the number of possible choices for each of the 
five positions. 


There are 10 possible choices for the first 
position. There are 9 choices for the second 
position, because one digit was used for the 
first position. Following the same reasoning, 
there are 8 choices for the third position, 

7 choices for the fourth position, and 6 choices 
for the fifth position. Multiply these numbers 
to find the total number of different codes. 
Use a calculator. 


10 X 9X 8 X 7 X 6 = 30,240 
So, there are 30,240 possible ZIP codes. Thus, 


the answer is B. 
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Five cards are numbered from 0 to 4. Suppose 
two cards are selected at random without 
replacement. What is the probability that the 
sum of the numbers on the two cards is an 
even number? 


Hint Decide whether or not order matters. 
In this problem order doesn’t matter. So, it 
is a combination problem. 


Solution First, write the possible outcomes of 
selecting two cards at random. 


HL e elle) fei 


There are 10 possible combinations. There are 
4 ways to get a sum that is an even number. 


P(even) = = or n 


The answer is C. 
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After yOu work each problem, record your 6. On Tuesday, the temperature fell 6° in 
answer on the answer sheet provided or on 2 hours. Which of these expresses the 
a sheet of paper. temperature change per hour? 


A-F B= Op p 12 
Multiple Choice 


7. Tomorrow 352 students will take a test in 
i. Suppose the spinner the cafeteria. If each table seats 12 students 


shown is spun. What is (NA) and there are already 15 tables in the 
the probability of landing T NU cafeteria, how many additional tables will 











on an even number? be needed? 
Pe g l A 14 B 15 G 23 D 24 

8 2 

3 3 8. Ellen earns $86.80 for working 14 hours. At 
C 3 D z this rate, how much would she earn if she 

worked 20 hours? 
pa ee A $6.20 B $60.76 
2. How many different starting squads o C $124.00 D $1215.20 || | 

players can be picked from 11 volleyball iii ea Bilal 
players? Grid In Hah 


A 120 B 246 C 462 D 720 
9. If 5x — 4 = x — 1, what is the value 














of x? 
3. Diego has a collection of music CDs. Ten 
are rock, 5 are jazz, and 8 are country. If Extended Response 
he chooses a CD at random, what is the 10. The table shows the average monthly low 
ea that he will not choose a jazz temperatures for Detroit, Michigan. 
5 gS 15 Month | Temperature (°F) 
23 18 23 
p B gp 18 
i i 
4 


. How many different 3-digit security codes 
can you make using the numbers 1, 2, and 
3? You can use the numbers more than once. 


A 6 B 9 C 18 D 27 


, o 6O 
May | © 


Source: Excite Trave! 


- A bag contains only white and blue marbles. 
n probability of selecting a blue marble is 


5 The bag contains 200 marbles. If 100 
white marbles are added to the bag, what is 


the probability of selecting a white marble? Part A Organize the data in a stem-and- 
A2 BZ E-E leaf plot. 
15 15 15 Part B Find the mean, median, and 
p 4 13 mode. Tell which of these best represents 
5 = 15 the data. 
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i Linear Equations 


ee 7 


Make this Foldable to help you organize 


information about solving linear equations. Begin -n 
with four sheets of grid paper. amm DO 
posee n 


Fold each sheet in half from  \ | = — N z = 


— A top to bottom. \ | 









j 


= = Cut along fold. Staple the | 
eight half-sheets together to | 
form a booklet. 


jli if 


GL 
vi 


i 








i 


’ 


te 
4 












MI 





a 





Ji 


Cut tabs into margin. The top 
tab is 4 lines wide, the next 
tab is 8 lines wide, and so on. 


Label each page with a lesson 
number and title. The last tab 
is for the vocabulary. 





| As you read and study the 
chapter, fill the journal with notes, diagrams, and 
examples. 
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Pa 


Workshoy B 


Project 
Year Value of a Dollar 
Have you ever heard someone say, “l 


remember when penny candy actually cost 
a penny”? The table shows how the value of 
a dollar has changed. In this project, you will 
choose ten items and estimate their value in 
earlier years. For this project, assume that 
today’s cost and the cost in 1998 are the 


same. 1998 | $1.00 





Working on the Project 


Work with a partner and choose a strategy. Use the 
questions below to help you get started. 


i a" m 
- 


< 


Look for a pattern. 


e $100 per week today is equivalent to how much Draw a diagram. 
money per week in 1958? Make a table. 


e Suppose a hamburger costs $2.80 today. How Work backward. 
much would a comparable hamburger have cost Se a 
in 1950? in 1966? pee eta uC. 

e How does the value of a dollar change over time? Make a graph. 
Can this change be described as a linear function? Guess and check. 





Technology Tools 
e Use a calculator to help you estimate the cost of items in different years. 


e Use graphing software to graph the data points (year, value of a dollar) 
in a scatter plot. 


inter NET Research For more information about inflation, visit: 


REISS www.algconcepts.com 


QORTFOLIg 


Presenting the Project 


Write a one-page paper describing your results. Include the following: 





è today’s costs of the ten items you selected, 
è an estimate for the cost or value of each item in 1950 and in another year, and 
è a scatter plot showing the value of a dollar as a function of the year. 





— a 
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What You’ll Leam The rows in some movie theaters are so 


i ; steep that there are no bad seats. We sa 
You'll learn to find the F ere are no bac y 





| slope of a line given that the theater has a steep slope. Slope is | 
| the coordinates of two the ratio of the rise, or the vertical change, 
| points on the line. to the run, or the horizontal change. 

EE Why It’s Important slope = rise _ 9 vertical change 

| Construction run 10 horizontal change 


Building codes peo el The slope of the floor in the theater 
that certain slopes be 9 


used for stairways. at the right is 5. | 





See Exercise 28. 





On the graph below, the line passes through points at (4, 0) and (11, 3). 
The change in y or rise is 3 — 0 or 3, while the change in x or run is 11 -4 


or 7. Therefore, the slope of this line is z, 


; _ rise _ Change in y 
650 =< nm 
run change in x 


The slope of a line is the ratio of the change in y to the 
corresponding change in x. 





| | 
| ee ke p Symbols: 
ane W ge Ge change in y 
| at | | | (ru , pope = -n 
| | Cite. ) 
| ih 
| 
| 


change in x 






































iges change 5 y a change in y 
change in x pe change in x 
| sits -3 — 2 
| 7—0 ~ =5- (-5) 
-4 The slope is + 2 ina > slope iS 
7 pe is —. 5 The slope w? 


undefined. W’ 
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\W, 
°° % 


Income Link 


& 













0 — 7 had been used as the change in x. Since 


The graph at the right shows the 
hours worked and income for 
Helena and Steve. Find the slope 
of each line. To what does the 


slope refer? 


Helena: slope E ae ae 


10 
J or 10 


Steve: slope = cange inr 


x. © 
= 7 or 6 


Determine the slope of each line. 


change in y 


change in y 





Income 


($) 





0-7 
does not matter which order is chosen. However, the coordinates of both 
points must be used in the same order. 





In Example 1, suppose 2 — 6 had been used as the change in y and 


i Å ə 
is also equal to 7 it 


In many real-world applications, the slope is the rate of change. 















y| Hélena 

22 2 

ol ttithrtyvi i | y 
wi ttltl iz | 
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a VIVII] | 
sal IAW jel | | | 
set yMe Li tt tt 
sZt tt tt 
ə | AZ Steve] | | | | 
O Yi |} {}|{[]}{ if 
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Hours Worked 





The graph represents Helena’s income and Steve’s income. The 
steepness depends on their hourly pay rate. So, the slope refers to 
each person’s pay rate. Helena makes $10 per hour and Steve makes 


$6 per hour. 


Look at the pattern in the graph at 
the right. Each time x increases 3 units, 
y decreases 1 unit. 
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Example A line contains the points whose 
coordinates are listed in the table. 
Determine the slope of the line. 


Each time x decreases 2 units, 
y increases 3 units. 





_ changeiny 3 
an an changeinx —2 


The slope of the line containing these points is -5 


Your Turn 





The examples above suggest the following. 


The slope m of a line containing any two points with 
coordinates (x,, y4) and (X,, y») is given by the following 


Determining formula. 
Slope Given difference of the y-coordinates 


Two Points slope = difference of the corresponding x-coordinates 
Symbols: m = 2—7 where x, + x, 
X% — X 











Examples Determine the slope of each line. 


the line through O the line through 
(2, 9) and (6, 9) (3.2) and (4,7) 
ee a yes th 
t % W=% 
_ 9-9 _ 7-(-2) 
6-2 -4 -3 
_ 0 se cia sac 
= or 0 =z Or 3 
The slope is 0. The slope is ve 


Your Turn 


e. the line through f. the line through 
(2, 5) and (3, 9) (—8, 1) and (4, 1) 
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The slopes of lines can be summarized as follows. 


positive slope negative slope undefined slope 
y 


Concept 
Summary 


m is undefined 





Check for Understanding 


Communicating 1. Sketch the graph of a line having each slope. 
Mathematics 1 

a. negative b. > 

Gc. 0 a. 1 


2. Choose the line whose slope is -4 





3. ou Naomi says that only the 
ecioe coordinates of points A and 
D can be used to find the slope of the 
line at the right. Percy says he could use 


the coordinates of B and D to find the 
slope. Who is correct? Explain. 














Suided Practice CAULE Simplify each expression. 











_ ee eer “Aa oa 

Sample: 4 —(-3) Solution: Toy rS a 
6-1 4 — (-2) -3 - 8 
ise 5. 74 8. 9-5) 


Determine the slope of each line. (Examples 1-3) 
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9. Determine the slope of the 
line passing through the 
points whose coordinates 
are listed in the table. 
(Example 4) 





Determine the slope of each line. (Examples 5-6) 
10. the line through 11. the line through 
(1, 0) and (—2, 9) (10, —3) and (5, 3) 


12. Entertainment The Cyclone 
roller coaster has the steepest 
first drop of any wooden coaster 
in the world. It drops about 
5 feet for every 3 feet of horizontal 
change. What is the slope of the 
first drop? (Example 1) 





Cyclone, Coney Island, N.Y 


Practice Determine the slope of each line. 


13. 




















Homework Help 


7 
Exercises | Examples 
1 

sa 
O san) e 


Extra Practice 


See page 705. 




















16. 
































Determine the slope of the line passing through the points whose 
coordinates are listed in each table. 
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Applications and 
problem Solving 





Determine the slope of each line. 


nes 


25. 
26. 


29. 


30. 


31. 


the line through 23. the line through 24. the line through 
(2, 5) and (6, 9) (2, 3) and (—3, 5) (4, —3) and (4, 5) 


Find the slope of a line that passes through (—8, 9) and (0, 6). 
What is the slope of a line that passes through A(—8, 2) and B(5, 8)? 


. Driving Some roads in the Rocky Mountains have a rise of 7 feet for 


every 100 horizontal feet. What is the slope of such roads? 


. Construction Building codes regulate the 11 in. | 


steepness of stairs. Some homes must have 

steps that are at least 11 inches wide for 

each 9 inches that they rise. fon 
in. 

a. What is the slope of the stairs? kossi 


b. Describe how changing the width or the 
height affects the steepness of the stairs. 





Money The linear function f(x) = 0.25x 


represents the value of x quarters. 
Number of Value of 


a. Explain how changes in x affect f(x). Quarters Quarters 


What does this tell you about the 
slope of the graph of the equation? 

b. Describe a reasonable domain and range 
for the function. 


Critical Thinking Determine whether the 
table represents a function that is linear 
or nonlinear. Explain. 





Assume that y varies inversely as x. Suppose y = 4 when x = 6. Find y 
when x =2. (Lesson 6-6) 


Determine whether each relation is a function. (Lesson 6—4) 


32. 


34. 


36. 


{(4, 8), (5, 5), (~1, 3), (0, 6)} 33. {(7, 1), (—4, 3), (0, 1), (—4, 0)} 


Communication The coastline of New Zealand is 8161 miles long. 
This is about 86% of the length of a cable under the ocean that 
connects New Zealand and Canada. What is the approximate length 
of the cable? (Lesson 5-3) 


. Short Response Solve 9x = 4x — 10. (Lesson 4-6) 


Multiple Choice Solve —5—0.8y = 7. (Lesson 4-5) 
A 15 G =15 C 9.6 D -25 
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What You’ll Leam 


You'll learn to write a 
linear equation in 
point-slope form given 
the coordinates of a 
point on the line and 
the slope of the line. 


Why It’s Important 
Population Point- 
slope equations are 
useful in making 
predictions about 

the population. 

See Exercise 40. 





You can write an equation of a line if you know its slope and the 
coordinates of one point on the line. 


Yo — Uy 





=m Slope of a line 
T 
y-y l 
7 = =m Replace (x5, y) with (x, y). 
° > ] = — 


| | | 
meg = a N(x — xı) = m(x —x,) Multiply each side by (x — x). 
AEA 


y — y; = m(x — x) 
This equation is said to be in point-slope form. Recall that it is called a 


linear equation because its graph is a straight line. The graph of a nonlinear 
equation is not a straight line. 


For a nonvertical line through the point at (x,, y4) with 
Point-Slope Slope m, the point-slope form of a linear equation is 


Form rhs m(x — X4). 
Numbers: y—6=4(x—1) (x,,y,) = 1, 6) and m =4 





The equation of a vertical line through the point at (x, y4) is x = X). 
Write the point-slope form of an equation for each line passing 


through the given point and having the given slope. 


_ 3 
(4, —5), m = Fi 











y — y = m(x—x,) Point-Slope Form 


3 : 
y — (—5) = rac — 4) Replace x, with 4, y, 
3 with —5, and m with +. 
Yt S= 7-4) i 





An equation of the line is y + 5 = “(0 = id, 


Check: Look at the graph. Choose some other point on the line and 


A 
a 


determine whether it is a solution of y + 5 = ris — 4), Try 


(a: 
p e_ 3 
y +5 = =(x — 
yr o= 7x — 4) 
oka ld | — 
a = oe 40 — 4) Replace x with 0 and y with —8 
-3 = —3 
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(—7,2),m=0 
y — y, = m(x — x) Point-Slope Form 
y—2=0[x —(—7)] Replace x, with —7, y, with 2, and m with 0. 


y= 2D 
y~-—24t+2=04+2 Add 2 to each side. 
y=2 


An equation of the line is y = 2. 





a. (—3,2),m =2 b. (5, 4), m = —= 


You can also write an equation of a line if you know the coordinates of 
two points on the line. 


Write the point-slope form of an 
equation of the line at the right. 


First, determine the slope of the line. 


ohn 5-1. 4 
M= a-a 2-3% 5 











The slope is -=. Now use the slope and 
either point to write an equation. 


Method 1 Use (—2, 5). Check: 
y a Y4 = m(x — x,) Point-Slope y — 5 = —(e + 2) 
Form 
y-5=—4x-(-2) Gryy= | 1-52-4642) w= 
(—2, 5) (3, 1) 
4 424 
y -5= -54 + 2) 42 =(9) 
-4=-4 . 
Method 2 Use (3, 1). Check: 
4 
y — y; = m(x — x) Point-Slope pim “z 3) 
4 Form i 
j- 1 5 -5(x — 3) (Xp Y1) = -a P —<(-2 — 3) (x: y) = 
(3,1) 4 (—2, 5) 
4 2 ~5(79) 
4=4 


Both y — 5 = (x + 2)and y- 1 = E(x — 3) are point-slope forms 
of an equation for the line passing through (3, 1) and (~2, 5). 


"WW.algconcepte.com /extra_ examples Lesson 7-2 Writing Equations in PointSlope Form 291 





è 
< 








| 
| 
| 
| 









Write the point-slope form of an equation for each line. 


d. the line passing through 
(1, 4) and (3, —5) 




















of > oO 
PELL: In the 1988 Olympics, the Women’s Long Jump 
Sports Link women’s winning long y 
jump was about 24.7 feet. 21 T] “20, 263) n e 


It is predicted that by 
2020 the record will be Distance 
about 26.3 feet. Write the (ft) os 








point-slope form of an 
equation for the line in Sac a oe Os DO Ua 
the graph. 0 "4980 1990 2000 2010 2020  * 


Year 
Source: USA Today 
Prerequisite First, determine the slope of 
Skills Review the line. 


Operations with 
Decimals, p. 684 











Y2- Yı _ 26.3 — 24.7 
X,— x, 2020 — 1988 





m = (X1, Y1) = (1988, 24.7), (x5, yo) = (2020, 26.3) 


1.6 1 1 
= 35 OF The slope is =~ 50° 


Now use the slope and either point to write an equation. 
y—y,= mu — x,) Point-Slope Form 


y — 24.7 = (x — 1988) Replace (x, fi with (1988, 24.7) and m with L 
An equation of the line is y — 24.7 = A(x — 1988). 


Check by substituting (2020, 26.3) into i equation. 





Check for Understanding 





Communicating 1. Tell what information is needed to write Vocabulary 
Mathematics a linear equation in point-slope form. point-slope form 





2. Sketch a line whose slope is 2. Then use 


a point on the line to write an equation 
of the line in point-slope form. 
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guided Practice 


State the slope and the coordinates of a point on 
the graph of the equation. 


(© Getting Ready 





Sample: y — 2 = 3(x — 5) Solution: y — y4 = M(x — x4) 
p a eae 
Yi = 2 = SRS, 9) 

m = 3, (5, 2) 


3. y — 6 =2Ax—1) 4. y+4 = <(x- 8) 5. y — (—5) = —3(x + 9) 


Write the point-slope form of an equation for each line passing 
through the given point and having the given slope. (Examples 1 & 2) 


6. (5, 6),m = 2 7. (—2,4),m = 2 
S. -im =—5 9. (-—8,1),m=0 


Write the point-slope form of an equation for each line. 























(Example 3) 

10. Ti. 

12. the line through (5, 3) 13. the line through (—2, 5) 
and (—2, 1) and (4, —7) 


14. Physical Science The table shows the growth 
of the Pacific giant kelp plant. (Example 4) 


Time Growth 





days 
a. Write the point-slope form of an equation (days) (cm) 











that represents the growth. y 
b. How much will the plant grow in 7 days? 2 | 90 | 


c. Would the plant show faster or slower 
growth if the slope of the equation was 30? 








Write the point-slope form of an equation for each line passing through 
the given point and having the given slope. 


15. (—1, 4), m = —3 16. (7,2),m=5 17. (9,1), m=6 
18. (-3,6), m=% 19. (—2, —2), m = a6. -L-5 m= <7 


| 


Di (4-2). 22. (0,6),m== 23. (1, -4), m = — 
m is undefined. : 


NU 
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Write the point-slope form of an equation for each line. 









38-40 
Extra Practice 


See page 705. 








30. 
32. 


34. 


36. 


37. 


Applications and 38. 
Problem Solving 


ot Wo 


A, 
G 
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A 25. | y 26. tii iiiiay 
BEE Y th 9 > “aia : 
, | Air s =6,.6) (1.16) | 
HSH (=2, 4 = aa “TT PT TCH 
HCC 1 CEE 
Hait =e EEE T] 
anal -HHHH 
pur | X -H Oj | | | |x 


the line through (2, 1) 
and (3, 8) 


the line through (4, —2) 
and (0, —1) 


the line through (6, 9) 
and (—2, 9) 





33. 


35. 











. the line through (4, 5) 
and (0, 3) 


the line through (1, —4) 
and (4, 5) 


the line through (—3, 7) 
and (5, 2) 


Write an equation in point-slope form of a line that has a slope of 
—1.8 and passes through (—5, 11). 


What is the point-slope form of an equation of the line containing the 


points Q(3, 6) and R(—4, 7)? 


Transportation The graph show 
the growth in the number of 
sport-utility vehicles in the 
United States. 


a. Write the point-slope form 
of an equation for the graph 
of the line. 


. Use the equation to predict 
the number of sport-utility 
vehicles in the United States 
in 2004. 


S 


SUVs on the Rise 


Number 
(millions) 





Source: Polk Year 





39. Savings Lynda adds $5 to her savings 
account each week, as shown in the 
graph at the right. 





a. Write the point-slope form of an 
equation of the line through the 
points that represent her savings. O1234567x 

b. Describe a reasonable domain and RIGO Ss SRO 
range for the equation. 











mter NET 40. Population The graph Residents Not Born in U.S.A. 
[CONNECTION | shows the percent of y 
Data Update For the U.S. residents who are 10 
latest information on born outside the ; 
U.S. population, visit: United States. 
amannan a. Write the point- Percent ° 
nO X slope form of an 4 


equation for the 

line passing 

through the points. 75 e0 85s 90 95 2000 X 
b. Use the graph to Source: U.S. Census Bureau venr 

estimate the percent 

of residents that were born outside the United States in 1995. 


Use the equation to check your estimate. 


C. Predict the percent of residents that will be born outside the 
United States in 2005. 





41. Critical Thinking Find the coordinates of a point through which 
the graph of y — 11 = Sx — 8) passes, if the y-coordinate is twice 
the x-coordinate. 


Mixed Review 42. Construction A ramp installed to give handicapped people access to 
a building has a 3-foot rise and a 36-foot run. What is the slope of the 
ramp? (Lesson /-1) 


Find the domain of each equation if the range is {0, 2, 4}. 
(Lesson 6-2) 
43. y = 2x 44. y=4+x 45. y=2x-2 


Find the percent of increase or decrease. (Lesson 9—5) 


46. original: 15 47. original: 6 
new: 18 new: 24 


48. Use the percent equation to find 45% of 160. (Lesson 5—4) 


Stan 
lest prized 49. Grid In Find (—1.2)(—7). (Lesson 4-1) 
D _actice i 

à 


t 
~ 





50. Short Response List six numbers whose median is 12. (Lesson 3-3) 
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What You’ll Learn 


You'll learn to write 
a linear equation in 
slope-intercept form 
given the slope and 
y-intercept. 


Why It’s Important 
Catering Caterers 
can use linear 
equations to represent 
the total cost. 

See Exercise 47. 








The line crosses the y-axis at (0, 5). The number 


5 is called the y-intercept of the equation of 


the line. The line crosses the x-axis at (2, 0). 


Thus, 2 is the x-intercept of the equation of 


the line. 


d 


r a y-intercept 


(0, 5) 







s —— X-intercept 
(2, 0) 


In Lesson 7-2, you learned how to write 
an equation in point-slope form by using 
the slope and a point on the line, and two 
points on the line. You can also write an 
equation of a line if you know the slope 
and y-intercept. Consider the graph below, 
which crosses the y-axis at (0, b). 


y — y; = m(x — x,) Point-Slope Form 
y—b=m(x—-0) Replace (x, y,) with 


y — b= mx (0, b). 
y—b+b=mx+b Add b to each side. 
y= mx + b 
T 1 
slope y-intercept 
















Words: Giventhe slope mand Model: 
y-intercept b of a line, y-intercept 
the slope-intercept 
form of an equation of 

the line is y= mx + b. 


Slope-Intercept 
Form 





Write an equation in slope-intercept form of each line with the 
given slope and y-intercept. 


m=—-4,b=5 
y=mx+b — Slope-Intercept Form 


—4x +5 Replace m with —4 and b with 5. 


An equation of the line is y = —4x + 5. 
1 
m=, b = —6 
y= mx +b Slope-Intercept Form 
i ] i 
= 4x + (—6) Replace m with = and b with —6. 
= aa mm: 


An equation of the line is y = Li m 
i ) 
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m=0,b=3 








y= mx +b Slope-Intercept Form 
=0x+3 Replace m with 0 and b with 3. 
=3 





The equation of the line is 
y = 3. Remember that a 
line with a slope of 0 is a 
horizontal line. 











Now you can use the methods in Lesson 7-2 to write equations in 
slope-intercept form. 


Examples 





Write an equation of the line in slope- 
intercept form for each situation. 


slope 1 and passes through (2, 5) 
y — y; = m(x — x,) Point-Slope Form 


y—5=1(x—-2) Replace (x,, y,) with (2, 5) 
y-S=x-2 and m with 1. 





y—-5+5=x-2+5 Add 5 to each side. 
y=xt+3 Slope-Intercept Form 


An equation of the line is y = x + 3. What are the x- and y-intercepts? 


Check: y=x+3 
522+3 Replace x with 2 and y with 5. 
5=5 Jf 


passing through (—4, 4) and (2, 1) 


First, determine the slope of the line. 








Yo — Wy 


if e Aae 


Xy = X 








_ 1-4 
~ 2—(-4) 














-3 1 
iar a 


(continued on next page) 
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oy 











Now substitute the known values into the point-slope form. 
y — y; = m(x — x) Point-Slope Form 


y-4= -jix — (—4)] Replace (x,, y,) with (—4, 4) and m with sá 


~ 


y—-4= -}x ai- Distributive Property 





Then write in slope-intercept form. 


y-4+4= -}x —2+4 Add 4 to each side. 


y = -}x +2 Slope-Intercept Form 


An equation of the line is y = -Żx + 2. You can see from the graph 


that the y-intercept is 2. You can also check by substituting the coordinates 
of one of the points into the equation. 





Write an equation in slope-intercept form of each line. 


d. the line whose slope is à e. the line passing through 
and passes through (8, —2) (2, 4) and (0, 5) 
















ii Science Link Skycar, a car that can fly. The graph 
represents its landing from 50 
meters off the ground. Write an 
equation of the line in slope- 
intercept form. 











The y-intercept of the line is 50. 
Determine the slope. 








or Baii O 10 2 30 4 % 
i y s a bas = Time (s) 
pug mepo s 





| 
E 
| 
| 
| 
| | 
oe, 
Bene 
| | DEV: A California inventor designed the 
m = 





Now substitute these values into the slope-intercept form. 





y=mx+b Slope-Intercept Form 


= —2x + 50 Replace m with —2 and b with 50. 


An equation of the line is y = —2x + 50. 
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check for Understanding 





communicating 1. Sketch a line that has a y-intercept of 4 and a Vocabulary 
Mathematics negative slope. ghee — 
2. Determine whether the graph of y = —3x + 8 x-intercept 
passes through (—5, 23). Explain how you slope-intercept form 





found your answer. 


3 Lae 


Guided Practice Write an equation in slope-intercept form of the line with each slope 
and y-intercept. (Examples 1-3) 


Andrew says that every line has an x-intercept. Jacquie 
disagrees. Who is correct? Give an example to support 
your answer. 





4. == =4 2. m=- 


5 pos =g 6. m = 0, b = 12 


Write an equation in slope-intercept form of the line having the given 
slope and passing through the given point. (Example 4) 


7. m = 4, (2, 1) 8. m = z (0, 5) 9. m= -5 (4, —5) 


Write an equation in slope-intercept form of the line passing through 
each pair of points. (Example 5) | 


10. (2, 3) and (1, 0) 11. (2, —4) and (5,2) 12. (—4, 9) and (5, 9) 




















a 3. Recycling Yoshi collected 100 pounds 350 
: of cans to recycle. He plans to collect 300 
an additional 25 pounds each week. bu oe | 
200 
The graph shows the amount of cans (Ib) 459 | 
he plans to collect. (Example 6) Ty HHH 
CERP i 50 F#m- 
a. Write an equation in slope-intercept a 
form of the line. O 1234567 89x | 
Number of | 
b. What does the slope represent? Weeks | 


c. Use the equation to predict the total amount of cans Yoshi will 
have collected after 12 weeks. 





A recycling plant e---+++-++! 


Practice Write an equation in slope-intercept form of the line with each slope | 
and y-intercept. 
14. m=3,b=1 15. m= —-2,b=5 16. m = 4, b = -2 
1d; m =>, 7=/7 18. m=—-3,b=-8 19. m=-=,b=3 
20. m= —3,b=0 21. m=0,b=4 P A m = =1.6, 9 = —12 
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Homework Help 





Applications and 
Problem Solving 
oN Wo, 


© 








Write an equation in slope-intercept form of the line having the given 
slope and passing through the given point. 


23. m = 3, (5, —2) 24. m= -4, (0, 8) 25. m = 5, (0,0) 
26. m = 0, (5, 6) 27. m= —2, (4, 5) 28. m = 3, (4, -3) 
29. m = —5, (6, —4) 30. m= -3, LI 31. m = >: (—3, -6) 


Write an equation in slope-intercept form of the line passing through 
each pair of points. 


32. (3, 5) and (2, 1) 33. (4,0) and (0, 5) 34. (4, —3) and (2, 1) 
35. (3,0) and (2, —4) 36. (1,6)and(—2,6) 37. (9, —3) and (-1, -3) 
38. (7, —2) and (14, —4) 39. (1,0) and (6, —4) 40. (—1, 8) and (3,6) 


Write an equation in slope-intercept form for each line. 


41. 
































44. Write an equation in slope-intercept form of a line with slope -4 and 
y-intercept the same as the line whose equation is y = 4x — 7. 


45. Write an equation in slope-intercept form of a line with a y-intercept 
of 11 and slope the same as the line whose equation is y = —3x + 9. 


46. Work For babysitting, Nicole charges 





2 
a flat fee of $3, plus $5 per hour. The i 
graph at the right shows how much 21 
Nicole earns babysitting. Earnings 18 


($) 





a. Write an equation in slope-intercept 
form of the line. : 7 

b. What do you think the slope and Jag 
y-intercept represent? O 








Time (h) 


c. Use the equation to find how much 
money she will make if she babysits 
5 hours. 


47. Catering A caterer charges $120 to cater a party for 15 people and 
$200 for 25 people. Assume that the cost y is a linear function of the 
number of people x. 


a. Write an equation in slope-intercept form for this function. 
b. Explain what the slope represents. 
c. How much would a party for 40 people cost? 
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48. Critical Thinking A line contains points at (5, 5) and (9, 1). Write a 
convincing argument showing that the x-intercept of the line is 10. 
Check by sketching the line. 


mixed Review Write the point-slope form of an equation for each line passing | 
through the given point and having the given slope. (Lesson 7-2) 


49. (4,5), m = -2 50. (6, —2), m => 


Express each relation as a table and as a graph. Then determine the 
domain and the range. (Lesson 6—1) 


51. {(—3, 1), (—1, 5), (1, 3), (2,6)} 52. {(—3, 0), (—1, 3), (0, —3), (3, 2)} 
53. Measurement Convert 9144 meters to kilometers. (Lesson 5—1) 


Find each quotient. (Lesson 4-3) 
4, 72> 72 55. 6 + (—1.2) 50. “La = f=) 


Standardized 57. Multiple Choice Solve |c—3| +6=17. (Lesson 3-7) 
Test Practice 7 a A {-8, 14} B {8, 14} C {-14, 8} OG (14, -3] 


ID cD c& 





Determine the slope of each line. (Lesson 7-1) 





2. the line through points at 
(0, —2) and (2, 2) 

















Write the point-slope form of an equation for each line passing through the 
Jiven point and having the given slope. (Lesson /-2) 


8 
3. (6, 2), i = <2 4. (—1,6),m=— 





Š Education In order to “curve” a set of test scores, a teacher uses the equation 
Se 4 IO. yaro y is the curved test score and x is the number of problems 


answered correctly. (Lesson 7—3) 
a. Find the test score of a student who answers 32 problems correctly. 


: Explain what the slope and y-intercept mean in the equation. 
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What You’ll Leam 


You'll learn to graph 
and interpret points 
on scatter plots. 


Why It’s Important 


Insurance Insurance 


companies can use 
scatter plots to 
determine policy rates. 
See Exercise 17. 














‘a 








A gold and blue macaw psn! 





The Caribbean islands have 
many different species of birds. 


Birds in the Caribbean 








Area 
(sq mi) 


Number of 
Species 


To determine if there is a 
relationship between area and 


Country 



















number of bird species, we can Aruba 
graph the data points ina Anguilla 
OEP In a scatter plot, Barbados 166 144 
two sets of data are plotted Bermuda 21 350 
a ai = Bonaire 99 236 
as ordered pairs in the 
yordinate plane Cayman Islands 93 176 
i i Enait Grenada 133 117 
St. Vincent and 
(area, number of species) the Grenadines 150 113 





7 7 U.S. Virgin Islands 


x-coordinate y-coordinate 

















For example, the point y 

with the box around it 350 eee eeera ae! 

is at (95, 236). The area is tt tt 
300 FF FO 








the independent quantity, im | 
and the number of species nomor a LELLA 


| , of 
is the dependent quantity. Species 


i D E E ee on oe E | 





¢ | [of(95, (236) | 
ll | E 


—— o - 





-—__—_~— ———— 


- SF 1 + > —— 








You can use the scatter 
plot to draw conclusions 
and make predictions about 
the data. 











100 120 140 160 X 


O 20 40 60 80 
Area (sq mi) 


e The country with the least area has 350 species of birds. 


In general, as area increases, the number of species of birds appears t0 
decrease. This shows a relationship between area and the number of 
species. That is, the number of species is a function of area. The country 
of Anguilla is an exception to this generalization. 


e The domain is the set of all x-coordinates: 
(21, 34, 69, 93, 95, 132, 133, 150, 166}. 
e The range is the set of all corresponding y-coordinates: 
(350, 151, 236, 176, 236, 206, 117, 113, 144}. 
e Based on the data in the scatter plot, you could predict that a Caribbean 


country with an area of 50 square miles would have fewer than 350 
species of birds. 
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Often, when data are displayed in a scatter plot, you can determine 
whether there is a pattern, trend, or relationship between the variables. 


e Data points that appear to go uphill show a relationship that is positive. 


e Data points that appear to go downhill show a relationship that is 
negative. 


Positive Slope Negative Slope No Pattern 


As x increases, As x increases, no obvious 
y increases. y decreases. pattern; 
positive relationship negative relationship no relationship 





0 Mo, 





School Link 


In the opening 
application, suppose a 
line were drawn close 


sia to most of the data 
300 points. The line would 
Number have a negative slope. 
"B That is, as the area 
Species 


increases, the number 
of species decreases. 
Thus, area and 




































100 SEE EEC PS bara : 
aR RRR REE He! GE Spee 
O 20 40 60 80 100 120 140 160 X would have a negative 
ia te relationship. 
The scatter plot at the right y | Even 
shows the word processing 50 PT TTT tT tit) TT 
| | | | 
speeds of 12 students and the 7 uae EERDER 
number of weeks they have tna F Perri ty 
n : i g a pei C] 
studied word processing. Processing 39 HH 
Determine whether the aa ee un ee 
scatter plot shows a positive | HT 
relationship, negative 10 HHHH SE BT D 
relationship, or no | Se TT 
relationship. If there is a O 2 4 6 8 0 X 


relationship, describe it. Experience (weeks) 

The plot indicates that as the number of weeks of experience 
increases, the word processing speed increases. Thus, there is a 
positive relationship between experience and word processing speed. 
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Determine whether each scatter plot shows a positive relationship, 


negative relationship, or no relationship. If there is a relationship, 
describe it. 


a. 


O The table shows the amount 
of time students in math 
class spent studying and 

the scores they received on 
the test. 


A. Make a scatter plot of 





. Does the scatter plot show 








yi i | | | b. 
30 a E l 
City TERR 
Mileage 20 ~ste 
(mi/gal) }—+—+++—1# +e, - 
10 el | — 











O 12334567X 
Engine Size O12345678 910% 


(L) Week 


Organizing data in a scatter plot makes it easier to observe patterns. 


Study Time Test Study Time Test 
(min) Score (min) Score 


the data. 


Let the horizontal axis 
represent study time, 
and let the vertical axis 
represent test scores. 
Then plot the data. 





a relationship between 
study time and test scores? 
Explain. 











In general, the scatter plot 
seems to show that a 
higher grade is directly 
related to the amount of O 20 40 60 8 100 120% 
time spent studying. There Study Time (min) 

is a positive relationship. 





. Describe the independent and dependent variables. Then state 


the domain and the range. 

Because test scores depend on the amount of study time, 

test scores is the dependent variable, and study time is the 
independent variable. The domain is the set of all study times 
and the range is the set of all test scores. 


c. Make a scatter plot of the data. Determine whether there is a 
relationship between annual rainfall and weight of pumpkins. 
Explain. 


Annual — 43 | 35 | 38 | 42 | 30 | 29 | 44 | 40 | 41 
Rainfall (in.) 


Pumpkin (Ib) 
Check for Understanding 








Communicating 1. Describe how you can use a scatter plot to Vocabulary 
Mathematics display two sets of related data. Then explain 





what the domain, range, independent variable, 
and dependent variable are. 


2. Explain how you know whether there appears to be a linear 
relationship between the two sets of data plotted on a scatter plot. 
Include the concept of slope in your explanation. 


MathJournal 3. Describe situations in which data graphed in a scatter plot would have 
a positive relationship, negative relationship, and no relationship. Tell 
what the labels on the horizontal and vertical axes for each scatter plot 


would be. 

















Guided Practice 4. Determine whether the scatter plot a49 | 

has a positive relationship, negative 7 

relationship, or no relationship. If Physical © 

there is a relationship, describe it. Activity 

(Example 1) mma) -g 
{E | 
O 5 10 15 20 25 30 35 40x 

Watching Television 
(hours) 
5. Weather The average 





maximum and minimum 
monthly temperatures in 
July of ten cities are given 
in the table at the right. 
(Example 2) 


a. Make a scatter plot of 
the data. 


b. Does the scatter plot show 
a linear relationship 
between maximum and 
minimum temperatures? 
Explain. 


Minimum Maximum 


City 


Atlanta, GA 

Lexington, KY 
Galveston, TX 
Columbus, OH 


CP 


Jackson, MS 
Albany, NY 

Los Angeles, CA 
Miami, FL 
Portland, OR 
Chicago, IL 


Source: The World Almanac 
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6. Health The scatter plot at the 
right shows data that compare 
a person's weekly exercise to Resting 
that person’s resting heart rate. Heart 
Does there appear to be any Rate 
relationship between hours of 
exercise and resting heart rate? 
If so, describe it. (Example 2) 





Exercise (h) 


Practice Determine whether each scatter plot has a positive relationship, 
negative relationship, or no relationship. If there is a relationship, 
describe it. 



































Homework Help UBSEBEeeee 8. m 
30 
Income 
($1000s) 20 }- 
Extra Practice T E A D A A 10 |-0— 
See page 706. i l | | 
O 2 4 6 8 X 
Car Speed (mph) College (years) 


Make a scatter plot of each set of data. Then describe any trend 
shown in the scatter plot. 


Breakfast Sweets 
Sugar (g) Calories 


Dallas Stars Hockey Team, Selected Players 
Goals Assists Goals Assists 





Source: Infoplease.com Source: Nutrition Action 


= ea 
ea VY re OrTror 
I IOCU vili" 


11. Emission of CO, from car exhaust is harmful to the environment. 
Refer to the scatter plot in Exercise 7. What recommendation would 
you make about speed limits based on the data? Explain. 


Determine whether a scatter plot of the data for the following would 
show a positive, negative, or no relationship between the variables. 
12. playing time and points scored 

13. your height and month of birth 

14. size of household and pounds of garbage produced 

15. age of car and its value 
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Applications and 
problem Solving 
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or 





Mixed Review 


Standardized 
St Practj 
T dinig ae 


® WWW.algconcepts.com/self_check_quiz 


~ 


16. Insurance The table shows 


hs 


18. 


Number of A Number of 
Accidents ge Accidents 


data on the age of drivers and 
the number of traffic accidents 
they have for each 100,000 
drivers of that age. 


a. Make a scatter plot of the 
data. Determine if there is 
a positive, negative, or no 
relationship. If there is a 
relationship, describe it. 


b. Based on the scatter plot, what recommendation would you make 


to insurance companies about how to determine insurance rates 
for different age drivers? 


Earth Science The table below shows the elevation and the average 
annual precipitation for places around the world. 


Average Yearly Average Yearly 


Elevation (ff) precipitation qin) Elevation (O Precipitation (in.) 


Source: The World Almanac 


a. Make a scatter plot of the data. 

b. Does there seem to be a relationship? If so, describe it. 

c. Describe the slope of a line passing through the points. 

Critical Thinking Refer to the scatter plot in Exercise 6. Would the 


relationship between the variables change if you relabeled the axes 
so that resting heart rate was on the horizontal axis? Explain. 


. Write an equation in slope-intercept form of the line passing through 


(—2, —8) and (1, 7). (Lesson 7-3) 


. Graph y= x +4. (Lesson 6-3) 


. Architecture The Chrysler Building in New York is approximately 
300 meters high. If a model of the building is 60 centimeters high, find 


the scale of the model. (Lesson 5-2) 


. Solve —3(5 + x) = 12. Check your solution. (Lesson 4-7) 
. Multiple Choice The area of the 


rectangle is 185.9 square centimeters. 
Find the length. (Lesson 4—4) itcm 
A 22cm B 163.9 cm 


C 174.9 cm D 16.9 cm 


X cm 
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Materials 


gE grid paper 


L straightedge 


graphing 
= 


calculator 
or graphing 
software 








Investigation 








Humidity Heats Things 


Best-Fit Lines and Prediction 


In the summertime, have you ever noticed that it feels hotter on days that 
are humid? The heat index describes what the temperature feels like to 
the body when there is humidity. 


Investigate 


1. The table shows the heat index for various air temperatures and 
percents of relative humidity. For example, at 100°F and 30% relative 
humidity, the heat index is 104°F. So, it feels like 104°F. 


Heat Index at Relative Humidities 

5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 
poggogggca Gooi 
j69| 69 | 70 | 74 | 72 | 72 | 73 | 73 

[73 | 7 | 7s | 76 | 77 | 77 | 78 | 79 | 79 | 80 | at 
mmm 78 | 79 | 80 | st | 82 | 83 | 84 | 85 | se| a7 | s 
alta & | 8¢ | 85 | 86 | s7 | s | 90 | o1 | o3 | 95 | o 
j 7 e | 20 | on | 93 | o4 | 96 | o8 | 101 | 104| 107 
UU + | 23 | 95 | 97 | 99 |101 | 204 | 107 | 110 | 115 | 120 


. Look at the row for 75°F. Write ordered pairs of the form (percent 
humidity, heat index) for the entire row. For example, the first 
ordered pair is (0, 69). 


. Make a scatter plot of the data. 


c. Does the scatter plot show any relationship between humidity and 
heat index? If so, describe it. 


d. Describe the domain and the range using words and using numbers. 


. When there is a relationship between two sets of data, you can draw 4 
through the points, as you did in Lesson 7-4. This line IS 
close to most of the data points. Use a straightedge to draw a best-fit 
line on the scatter plot you made in Exercise 1. 


Air 






Temperature 0% 
70°F 
75°F 
80°F 
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Another way to fit a line to data is with a median-median line. To make a median-median 
line, you divide the data set into 3 equal parts and find the median for each part. You then 
yse these three points to draw a line to approximate the data. 


3, You can use the best-fit line to write a linear equation that describes a relationship 
between humidity and heat index. 


a. Select two points on the line that you drew in Exercise 2. Use the points to determine 
the slope of the line. The points may or may not be points in the scatter plot. 

b. Write an equation of the line in slope-intercept form. 

c. Describe the independent and dependent variables. 


d. A best-fit line can help you predict values even when you don’t have data for every 
point. Interpolation is used to predict values between the greatest and least data 
points. Extrapolation is used to predict values that are below the least value or above 
the greatest value. Use your equation to predict the heat index at 75°F when the 
relative humidity is 60%. 


Extending the Investigation 





The process of finding a line that best fits a set of data is called linear regression. The 
slope of the best-fit line is called the correlation coefficient. The best-fit line will 
probably not pass through all of the data points. The distances from data points to the 
best-fit line are called residuals. 


in this extension, you will use a graphing calculator or graphing software to explore the 
line of best fit. On a track or football field, collect data for running times for the 
following distances: 10 yards, 20 yards, 70 yards, and 100 yards. 


¢ Make a scatter plot and draw best-fit lines for the data you collected. Write an 
equation in slope-intercept form for the best-fit line. 


* Use your equations to predict the times for running 50, 80, and 150 yards. Are your 
predictions reasonable? 


* Use a graphing calculator or graphing software to find linear equations for the data. 
Compare your equation for the best-fit line to the equation given by the calculator or 
software. 


* Use the best-fit line equation to predict the time to run 1760 yards. 
* Explain whether the time prediction for running 1760 yards is reasonable. 


Presenting Your Conclusions 


* Make a poster displaying the data table, your scatter plots, best-fit line, and equation. 


ANET Investigation For more information on windchill 
factor, visit: www.algconcepts.com 
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What You’ll Leam A simple method of graphing a linear equation is using the points where 


the line crosses the x-axis and the y-axis. Consider the equations x + y = § 
You'll learn to graph ` ` 


linear equations by 

















using the x- and To find the x-intercept, let y = 0. To find the y-intercept, letx=0. | 
y-intercepts or the x+y= 8 x+y= 8 | 
slope and y-intercept. | 
x+0=8 y=0 O+y=8 x=0 i 
Why Is Important | | | 
Rates Linear graphs n= ye 
are helpful in showing l | | | 
phone costs. The x-intercept is 8, and the y-intercept is 8. This means that the graph 
See Exercise 38. intersects the x-axis at (8, 0) and the y-axis at (0, 8). Graph these ordered 
pairs. Then draw the line that passes through these points. Each point on | 
the graph represents two numbers whose sum is 8. | 
| Determine the x-intercept and y-intercept of the graph of each 
| equation. Then graph the equation. 





| | 5y — x = 10 
| To find the x-intercept, let y = 0. To find the y-intercept, let x = 0, | 
| 5y — x = 10 5y — x = 10 | 
5(0)—-x=10 Replace y with 0. Sy -0=10 Replace x with 0. | 
| —x = 10 Sy = 10 | 
~x _ 10 Divide each 5y _ 10 Divide each | 

(ey side by —1. 5 5 side by 5. | 

x= -10 | od | | 


The x-intercept is —10, and the 
y-intercept is 2. This means that the 
graph intersects the x-axis at (—10, 0) 
and the y-axis at (0, 2). Graph these 
ordered pairs. Then draw the line 
that passes through these points. 
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ry 2x-4y=8 


To find the x-intercept, let y = 0. To find the y-intercept, let x = 0. 





2x — 4y = 8 2x — 4y =8 
2x — 4(0) =8 Replace y with 0. 2(0) — 4y = 8 Replace x with 0. 
2x = 8 —4y =8 
2x _ 8 Divide each -4 _ 8 Divide each 
2 2 side by yas —4 —4 side by — 4, 
x=4 y=-2 
The x-intercept is 4, and the 4y) | | | | 
-intercept is —2. This means | = 
shat the ae intersects the P 
x-axis at (4, 0) and the y-axis L | | (40) 
at (0, —2). Graph these ordered a H ; E 
pairs. Then draw the line that , 52)| | 


passes through these points. EEE 


Check: Look at the graph. Choose some other point on the line and 
determine whether it is a solution of 2x — 4y = 8. Try (2, —1). 





2x — 4y = 8 
2(2) — 4(—1) 2 8 Replace x with 2 and y with —1. 
g= (=) 2.5 
8=8 , 
Your Turn 
a xty=2 b. 3x +y=3 c. 4x — 5y = 20 


You can easily find the slope and y-intercept of the graph of an 


AW equation that is written in slope-intercept form. 
Pan O- 
g Ww 






To mail a letter in 2003, it cost $0.37 for the first ounce and $0.23 for 
each additional ounce. This can be represented by y = 0.37 + 0.23x. 
Determine the slope and y-intercept of the graph of the equation. 





Mail Link 








y= mx + i Slope-Intercept Form 
y = 0.23x + 0.37 


The slope is 0.23, and the y-intercept is 0.37. So the slope represents 
the cost per ounce after the first ounce, and the y-intercept represents 
the cost of the first ounce of mail. 
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mae 








Example Determine the slope and y-intercept of the graph of 10 + 5y = 2y, 











Write the equation in slope-intercept form to find the slope and 
y-intercept. 


10 + 5y = 2x 
10 + 5y — 10 = 2x — 10 Subtract 10 from each side. 
5y = 2x — 10 
5y | 2x10 era p cide h, D 
an a Divide each side by 5. 
2 
y=ux-2 


The slope is £ and the y-intercept is —2. 


Your Turn 








d.y=5x +9 








You can also graph a linear equation by using the slope and y-intercept. 





Graph each equation by using the slope and y-intercept. 





y = mx + f Slope-Intercept Form 


The slope is 5, and the y-intercept is —5. 
Graph the point at (0, —5). Then go up 2 
units and right 3 units. This will be the 
point at (3, —3). Then draw the line 
through points at (0, —5) and (3, —3). 








Check: The graph appears to go through 
the point at (6, —1). Substitute 


(6, -1) into y = ox +i- 





2 
y = 3% + (75) 


2 
—1i 36) + (—5) Replace x with 6 and y with —1. 
-124-5 
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3x + 2y =6 











First, write the equation in slope-intercept form. 





3x + 2y = 6 
3x + 2y — 3x =6— 3x Subtract 3x from each side. 
2y¥ =6— 3x 
2 S 
= = $- 3x Divide each side by 2. 


y = -2y +3 The slope is —> > and the y-intercept is 3. 






Graph the point at (0, 3). Then go up 3 units 
and left 2 units. This will be the point at 
(—2, 6). Then draw the line through (0, 3) 
and (—2, 6). Check by substituting the 
coordinates of another point that appears 

to lie on the line, such as (2, 0). 







N y 
INAH 
PDN IRAE 









The graph of a horizontal line has a slope of 0 and no x-intercept. The 
graph of a vertical line has an undefined slope and no y-intercept. 


Examples Graph each equation. 
W y=4 
y = mx +b 
A 


y =0x+ 4 slope = 0, y-intercept = 4 


No matter what the value of x, 

y = 4. So, all ordered pairs are 

of the form (x, 4). Some examples 
are (0, 4) and (—3, 4). 


he x=-—2 





slope: undefined, y-intercept: none 


No matter what the value of y, 

x = —2. So, all ordered pairs are of 
the form (—2, y). Some examples 
are (—2, —1) and (—2, 3). 





Your Turn 


h. y= —1 i x=3 
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Check for Understanding 








Communicating 1. Explain how many points are needed to draw the graph of a linear 
Mathematics equation. 
2. ou Gwen says that y = 8 and x = 8 are both functions. 
Jeciog Darnell says that only one of the equations is a function 


Who is correct? Explain. 











Guided Practice Determine the x-intercept and y-intercept of the graph of each 
equation. Then graph the equation. (Examples 1 & 2) 


3.x+y=-3 4.x+4y=4 
5. 5x + 2y = 10 6. 2x — 6y = 12 


Determine the slope and y-intercept of the graph of each equation. 
Then graph the equation. (Examples 3—8) 


7. y=xt+1 8. y = —4x 


9. y=4x-3 10. y= -2 
11. Temperature The equation F = 2c + 32 gives the temperature in 


degrees Fahrenheit if you know the degrees Celsius. What are the 
slope and y-intercept of the graph of the equation? (Example 3) 




















Practice Determine the x-intercept and y-intercept of the graph of each 

equation. Then graph the equation. 

Homework Help 12. x+y=4 13. x+y= -5 
14. x+2y=4 15. x— 3y =3 
16. Sx +y=5 17. 2x+y=—6 
18. 4x + 5y = 20 19. -—3x + 4y = 12 
20. 6x — 3y = 6 21. 7x — 2y=14 
22, 2x + 5y = —10 23. x+4y=4 


Extra Practice 
See page 706. 






Determine the slope and y-intercept of the graph of each equation. 
Then graph the equation. 








24. y=x+3 25. y= -x +2 
26. y=2x+1 Ef, y = 3y- ] 
26. %=6 29. y=4 
i 30. y=4x+3 ee 
| 32. y = -m +5 33. ~Ox + y=3 
| 34. x+2y=4 35. 3x + 5y = 10 
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Applications and 


Problem Solving : 
ot Wo | 


A 





A long-distance call 


Mixed Review 


42. 


Find the probability of each outcome if a die is rolled. 


39. 


40. 


41. 


. Graph 3x — 2y = 4. 

. What is the slope of the line? 

. Where does the line intersect the x-axis? 

. Graph a line that goes through points at (—4, 5) and (2, —2). 
. Write an equation of the line in slope-intercept form. 


Oo on O FO DM 


. Name the slope and y-intercept. 


. Rates A long-distance phone company charges $5 per month plus 


$0.10 per minute. 

a. Write a linear equation to represent the total monthly cost f(x) as a 
function of the number of minutes x. 

b. Graph the equation. 

c. Explain what the slope and y-intercept represent. 


Physical Science The weight of a bucket of water is a linear function 
of the depth of the water. When there are 4 centimeters of water in the 
bucket, it weighs 2 pounds. When there are 12 centimeters of water in 
the bucket, it weighs 4 pounds. 


a. Write an equation for the weight of the bucket f(x) as a function of 
the depth of the water x. 
b. Graph the equation. 


c. Estimate how much a bucket of water will weigh if there are 
18 centimeters of water in it. 


Critical Thinking Explain how 
the pattern in the arithmetic 
seguent 2, ZO; O09, 4; 4.0, Dj.- 0 
is related to the graph at the right. 











Sketch a scatter plot that shows a positive relationship between two 
sets of related data. (Lesson 7—4) 


Entertainment It costs $60 to rent jet skis for 2.5 hours. At that rate, 
how much will it cost to rent jet skis for 6 hours? (Lesson 6-5) 


(Lesson 5—6) 


43. a4 44. an even number 45. a number greater 
than 6 
Solve each equation. Check your solution. (Lesson 3—0) 
46. -6+ x = 20 47.12=b-7 48. 0=k+1.5 
p andardized 49. Multiple Choice Which fractions are ordered from least to greatest? 
np Practice a (Lesson 3-1) 
. 3 5 9 B 9 3 C 9 3 3 D 2 9 3 
14’ 23’ 23 23’ 23’ 14 23’ 23’ 14 14’ 23’ 23 


» 


= 


"WW.algconcepts.com/self_check_quiz 
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What You'll Leam 


You'll learn to explore 
the effects of changing 
the slopes and 
y-intercepts of linear 
functions. 


Why It’s Important 
Business Families of 
graphs can display 
different fees. 

See Exercise 10. 


Family of Graphs 


same slope 


The graph representing a 
cheetah’s speed is much 
steeper than the graph 
representing a spider's 
speed or an elephant’s 
speed. This is because the 
cheetah runs faster and 
therefore covers greater 


distance in each unit of time. 


What do the graphs have 
in common? They have the 
same y-intercept, 0. They are 
called a 
because they have at least 





one characteristic in common 








Maximum Animal Speed; 














Time (hr) 


that makes them different from other groups of graphs. 


Families of linear graphs often fall into two categories—those with the 
same slope or those with the same x- or y-intercept. 








Family of Graphs 


same y-intercept 





y=3xt+4 
y =3x—-2 


The graphs have y-intercepts of 4 
and —2, respectively. 





They are a family of graphs 
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because the slope of each line is 3. 


Not a Family of Graphs 











different slopes and 
different intercepts 


Graph each pair of equations. Describe any similarities or 
differences. Explain why they are a family of graphs. 















y=xt3 
eh oe 
y= -7Y TS 
Each graph has a different slope. 





Each graph has a y-intercept of 3. 
Thus, they are a family of graphs. 


















Step 1 Graph y = x in the standard 
viewing window. 


ZOOM | 6 
Graphing Step 2. Graph y = 2x and y = at. 


Calculator Tutorial 
See pp. 724-727. Try These 
1. Describe the differences in the 


graphs of y = 2x and y = x in 
terms of their slopes and intercepts. 


2. Describe the differences in the graph of y = ax and the graphs in 


Exercise 1 in terms of their slopes and intercepts. 

3. Clear the Y = list of the previous equations. Then graph y = Ixl, 
y = |x| + 3,and y = |x + 21. Describe the differences in these 
graphs in terms of their slopes and intercepts. 


\ 
Ky Moy 
Oo 






You can compare graphs of lines by looking at their equations. 


Matthew and Juan are starting their own pet care business. Juan 
Business Link wants to charge $5 an hour. Matthew thinks they should charge $3 
an hour. Suppose x represents the number of hours. Then y = 5x 
and y = 3x represent how much they would charge, respectively. 
Compare and contrast the graphs of the equations. 





The equations have the same 
y-intercept, but the graph of 

y = 5x is steeper. This is because 
its slope, which represents $5 per 
hour, is greater than the slope of 
the graph of y = 3x. Time (hr) 





(continued on the next page) 
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Compare and contrast the graphs of the equations, 
Verify by graphing the equations. 
2 
cC. y=-3x+4 d.y=3x+3 
y=-xt+4 





A parent graph is the simplest of the graphs in a family. Let’s 


summarize how changing the m or b in y = mx + b affects the graph of 
the equation. 


Parent Graphs 
Parent: y = -x Parent: y = 2x 


DSi LLLI 
en ENEA 


As the value of m As the value of m As the value of b 

increases, the line decreases, the line increases, the graph 

gets steeper. gets steeper. shifts up on the y-axis. 
As the value of b 
decreases, the graph 
shifts down on the y-axis. 


You can change a graph by changing the slope or y-intercept. 


Change y = -5x + 3 so that the graph of the new equation fits each 
description. 


same y-intercept, steeper negative slope 


The y-intercept is 3, and the slope is ->. 


The new equation will also have a 
y-intercept of 3. In order for the slope to 
be steeper and still be negative, its value 

















must be less than -5, such as —2. The 


new equation is y = —2x + 3. 


same slope, y-intercept is shifted up 4 units 


The slope of the new equation will be ->. Since the current 
y-intercept is 3, the new y-intercept will be 3 + 4 or 7. The new 
equation is y = -5x + 7. Check by graphing. 











Change y = 2x + 1 so that the graph of the new 
equation fits each description. 







e. same slope, shifted f. same y-intercept, less steep 
down 1 unit positive slope 


check for Understanding 









1. Describe how the graph of each equation is 
different from the graph of y = ax + 1, 


Vocabulary 
family of graphs 
parent graph 


2. Sketch a family of graphs. Identify the parent graph and explain how 
the graphs are similar. 


a. y=4x-3 b. y=3x+1 
cC. y=2x+1 d. y=ix+4 


3. a. Explain the connection between a rate, such as miles per hour or 
dollars per hour, and slope. 


b. Describe how changing the rate affects the slope of the graph. 
c. Include some examples and sketches of graphs. 


Graph each pair of equations. Describe any similarities or 
differences and explain why they are a family of graphs. 
(Examples 1 & 2) 


4. y=3x+3 5. y=5x-4 


Compare and contrast the graphs of each pair of equations. Verify by 
graphing the equations. (Example 3) 
ies ical 
6. 2x+1=y 7. y= 4x +3 
2x =Y 
y=-x+3 

Change y = x — 3 so that the graph of the new equation fits each 
description. (Examples 4 & 5) 


8. same y-intercept, 9. same slope, shifted up 3 units 
steeper positive slope 


_: 10. Pet Care Refer to Example 3. Suppose Juan and Matthew both 
a: agree to charge $3 an hour, but Juan wants to charge an additional 
$5 fee per visit. Then y = 3x + 5 represents how much Juan would 
charge. (Example 2) 

a. Graph y = 3x and y = 3x + 5. 
b. Explain how the graphs are similar and how they are different. 





c. What does the slope represent? 


Pet care . 
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awe 








- 





Graph each pair of equations. Describe any similarities or differences, 


Practice 


Homework Help 


23-31 4,5 


Extra Practice 
See page 707. 


Applications and 
Problem Solving 


oh Wo, 





Q: 





Explain why they are a family of graphs. 


11. y = 5x 12. y=3x+4 13. 
y= 2 y=x+4 
cM E st snl 
14. -734 +1= y 1D: y zX 16. 
re +1=y y = —3x 


y = 4x 
y=4x-2 


y=-2+72 


j=- 


Compare and contrast the graphs of each pair of equations. Verify by 


graphing the equations. 


17. y = -x 18 aay 19 
y =x aa = 
eb wall —o. 
ian y=-gx+4 21. y = 2 oe. 
y= —3x y= -2x -2 


Change y = -$x + 6 so that the graph of the new equation fits each 


description. 
23. y-intercept is 0, same slope 24. positive slope, same y-intercept 
25. shifted down 4 units, . shifted up 2 units, 
same slope same slope 
27. steeper negative slope, 28. less steep negative slope, 


same y-intercept 


same y-intercept 


29. Write an equation in slope-intercept form of a line passing through 
points at (—3, —5) and (3, 7). Then write an equation that has the same 


slope but a different y-intercept. 


30. Write an equation of a line whose graph lies between the graphs of 


y = 3x + 4and y = 3x + 2. 


31. Shipping Most cargo is transported 
by barge, train, or truck. The graph 


500 
represents the distances traveled for 

the same amount of fuel. _ 
Distance 300 

a. Are these graphs a family of graphs? (mi) 
Explain. 200 
b. What does the slope represent? 100 
c. Which form of transportation gets O 


the most miles per gallon? Explain. 
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Fuel (gal) 





32. Population 


The U.S. Latino population ... is growing at a rate five times 
faster than that of the general population, according to the 
Census Bureau. 

Source: USA TODAY 


Compare and contrast the graphs that represent the growth of the 
Latino population and the growth of the general population. 


33. Critical Thinking Given A(0, 7), B(2, —3), C(—4, 6), and D(0, 7), 
determine whether AB and CD are a family of graphs. Explain how 





you know. 
Mixed Review Determine the slope and y-intercept of the graph of each equation. 
(Lesson 7—5) 
34. y=5x+1 30. y = —2x 36. y= 21-7 


37. Jewelry Necklace charms can be gold or silver, boy-shaped or girl- 
shaped, and contain a different birthstone for each month of the year. 
How many different charms are possible? (Lesson 4—2) 


Standardized 38. Short Response Find —14 + (—3). (Lesson 3-2) 
Test Practice 7 a 
D CD co 


39. Multiple Choice What is the property shown by 
5(x + 2) = 5x +10? (Lesson 1—4) 


A Commutative (X) B Identity 
C Distributive D Associative (+) 











. Animals Determine whether a scatter plot showing the temperature of 
a glass of water at a given air temperature has a positive relationship, 
negative relationship, or no relationship. If there is a relationship, 
describe it. (Lesson 7—4) 









Determine the x-intercept and y-intercept of the graph of each equation. 
Then graph the equation. (Lesson 7—3) 
vA x+y=4 3. x + 4y=4 4. 2x — 3y = -12 


5. Videos The graph shows how much two different video stores 
pay for movies. (Lesson 7—6) 
a. Describe any similarities or differences and explain why 
they are a family of graphs. 
b. Explain what the slope represents. 


C. Which store pays less per movie? O 12345 6X 
Number of 
Movies 
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What You’ll Learn 


You'll learn to write 
an equation of a line 
that is parallel or 
perpendicular to the 
graph of a given 
equation and that 
passes through a 
given point. 


use parallel and 
perpendicular lines 
to plan construction. 
See Exercise 39. 








Why It’s Important 
Surveying Surveyors 











The graphs of the equations shown at the right 
are a family of graphs because they have the 
same slope. Because 4x is never equal to 4x + 5, 
the value of y will never be the same for any 
given value of x, and the graphs will never 


intersect. These lines are parallel. 





Words: If two lines have the same slope, then they are parallel. | 
Model: 


| 
| 


Symbols: £| m 


Parallel Lines 





All vertical lines are parallel. 


Determine whether the graphs of the equations are parallel. 


jastea 


4y = —3x + 12 


First, determine the slopes of the lines. Write each equation in slope- 
intercept form. 





3 S npe- re PN 
Eadar. ia. Slope-Intercept 4y = —3x + 12 
Form | 
4y 3x +12 7...) 
= Dividi sid 
4 4 
ae. 3 me NES 
The slope is —~. —- —~y+3 » clone is —— 
F 4 Y a7 ) The sl pe is ~y 
The slopes are the same, so the lines are parallel. Check by graph 
b. y = 3x 3 
2y = 6 5 





—_ — — — ‘ — 
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A parallelogram is a four-sided figure with two sets of parallel sides. 


Determine whether figure ABCD is a parallelogram. 







Geometry Link Explore To bea parallelogram, AB 

and DC must be parallel. H 

Also, AD and BC must be ae. 

parallel. aa 

Plan Find the slope of each side. — 

Solve AB: m = ai= 2-38 or —1 na 

Prerequisite L={-2) 3 A, 
Skills Review T Ne Sat P P | 
, m 1-7 6 4 

Simplifying Fractions, 

p. 685 DC: m $3 = Sor =] 
an..,..5-2 _3 1 
at = rca 3 


AB is parallel to DC because their slopes are both —1. 
BC is parallel to AD because their slopes are both 5 
Therefore, ABCD is a parallelogram. 


Examine A parallelogram has opposite sides that are equal in length. 
Use a ruler to check that this appears to be true of ABCD. 





You can use the slope of a line to write an equation of a line that is 
parallel to it. 


Example zy Write an equation in slope-intercept form of the line that is parallel 
to the graph of y = —4x + 8 and passes through (1, 3). 





The slope of the given line is —4. So, the slope of the new line will also 
be —4. Find the new equation by using the point-slope form. 


> yy, = mx — x) Point-Slope Form 
y-3=-40—)) Replace (x,, y,) with (1, 3) and m with —4. 
y—3=-4x +4 Distributive Property 
yer e= —4x+4+3 Add 3 to each side. 
y= —4x+7 
An equation whose graph is parallel to the graph of 4x + y = 8 and 
passes through (1, 3) is y = —4x + 7. Check by substituting (1, 3) into 
" y = —4x + 7 or by graphing. 


Your Turn 


Write an equation in slope-intercept form of the line that is parallel 
to the graph of each equation and passes through the given point. 
c. y = 6x — 4; (2, 3) d. 3x + 2y = 9; (2, 0) 

È im 
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Example 












Materials: d grid paper Æ protractor 











Step1 Draw line £ through the origin and € i j byi ERE 
P(5, 3). ANT 

w Ae 

Step2 Usea protractor to rotate the line UERN” ZNE 
90°. Label the new line ¢’. ed \ ease 
| | | AO "i 

Try These THIN E 

DERRNSTIEI 


1. What are the slopes of € and £”? 


2. Compare the slopes. What is their product? 


The results of the Hands-On Algebra activity lead to the following 


definition of perpendicular lines. 


Words: Ifthe product of the slopes of two lines is —1, then the 


lines are perpendicular. 


Symbols: £ Lm 


Perpendicular 


Lines 


In a plane, vertical lines are perpendicular to horizontal lines. 
Determine whether the graphs of the equations are perpendicular. 
y= Sx PS 
y= -žy TS 


The graphs are perpendicular 
because the product of their 








slopes is : i (-3) or =I. 





2 








Your Turn 
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Example 








Write an equation in slope-intercept form of the line that is 
perpendicular to the graph of y = ax — 2 and passes through 
(=4; 2). 

The slope is = A line perpendicular to the graph of y = ax — 2 has 


slope —3. Find the new equation by using the point-slope form. 


y~ ý = mx — x) Point-Slope Form 
y — 2 = —3[x — (—4)] Replace (x,, y,) with (—2, 4) and m with —3. 
y=- 2 = -2m 2 Distributive Property 
Ym 2h LS Hox 122 «|Add 2 to each side. 
y= —3x — 10 


The new equation is y = —3x — 10. Check by substituting (—4, 2) into the 
equation or by graphing. 


Your Turn Write an equation in slope-intercept form of the 
line that is perpendicular to the graph of each 
equation and passes through the given point. 


g. y = 2x + 6; (0, 0) h. 2x + 3y = 2; (3, 0) 


Check for Understanding 





Communicating 
Mathematics 


Guided Practice 








1. @ompare and contrast the slopes of lines that 
are parallel and the slopes of lines that are 
perpendicular. 





Vocabulary 
parallel lines 
perpendicular lines 


2. Choose the graph that is parallel to the graph 
of 3x + 4y = —12. Explain. 










































































State the slopes of the lines parallel to and 
perpendicular to the graph of each equation. 


> Getting Ready 


Sample: y = —3x + 6 
Solution: The slope is —3. Lines parallel to the graph have a slope 
of —3. Lines perpendicular to the graph have a slope of x. 


3. y=4x+2 4. Sx+y=8 0. 2x —-3y=7 
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| i | 
heli) 
| | | Determine whether the graphs of each pair of equations are paraj 
| 


i el 

perpendicular, or neither. (Examples 1 & 4) y 
6. y= 4y -—9 f. y= -2x +5 8. y = 5x + 3 
y= 4x — 11 y= 2x + 1 x + 5y =? 


9. Geometry Determine m2ZSTQ if the slope 
| of RQ is s and the slope of SP is si Explain. 
| (Example 4) 


| Write an equation in slope-intercept form of 
| | the line that is parallel to the graph of each 
| equation and passes through the given 
point. (Example 3) 
10. y=x +5; (7, 2) Exercise 9 
11. y- Sx = 4; (2,0) 





Write an equation in slope-intercept form of the line that is 
perpendicular to the graph of each equation and passes through 
the given point. (Example 5) 


| 12. y = 2x + 3; (3, —4) 13. 3x + 8y = 4; (0, 4) 


14. Bicycling Joey and Cortez are both riding their bikes 

at 12 miles per hour. However, Cortez started 5 miles 
ahead of Joey. The equations y = 12x and y = 12x +5 
represent the positions of Joey and Cortez, respectively. 
(Example 1) 


a. If they ride for 3 hours, will Joey catch up to Cortez’ 
Explain your answer in terms of slopes of the graphs 
of the equations. 


b. Are the graphs a family of graphs? Explain. 





Bicycling in San Francisco «-:--------*: 3 


a) 


| | Practice Determine whether the graphs of each pair of equations are parallel, 
| perpendicular, or neither. 







Homework Help 15. y= 5x + 2 16. y=5x+4 17. x+3y=7 
For See 
OS a y= -2x =i y=5x+8 y = zt 29 
| 
| p 
| 18. y = —?2x + 6 19. y = 2x + 3 20. y - 3 
IESS po | Ena 
| | See page 707. 21 Á éj Ze. -7Y ae E 93. 7x + 3y = 
oO ay = 9=0 an = iy 


326 Chapter 7 Linear Equations 








Applications and 


Problem Solving 
ol Wo 


A~ 


@ 
G 





Mixed Review 


standardized 





& 
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Write an equation in slope-intercept form of the line that is parallel to 
the graph of each equation and passes through the given point. 


24. y = 4x + 5; (2, —3) 25. y= -5x — 3;(0,0) 26. y = 4; (2,5) 
27. 4x +y=1;(-2,1) 28. 3x+y=3;(3,5) 29. x =3; (2,6) 


Write an equation in slope-intercept form of the line that is 
perpendicular to the graph of each equation and passes through the 
given point. 

wus. Y= 2+ 3 (0, —4) Si. y= —4e 450,11) 32. 22—5y= 3;(=2, 7) 
33. y = 2x; (2, 0) 34. x = 6; (4, 2) 35. 3x — 5y = 2; (—1, 0) 


Determine whether AB and CD are parallel, perpendicular, or neither. 
36. A(4, 3), BOS, a) C(8, 3), DY, 2) 
37. A(—2, 3), B(4, 0), C(2, 5), D(—1, 11) 


38. Write an equation in slope-intercept form of each line. 
a. passes through the point at (4, —2) and is parallel to the graph of 
5x — 2y = 6 
b. perpendicular to the line through points at (1, 2) and (8, 6) and 
passes through the point at (0, 5) 


39. Surveying Determine whether 


roads AB and BC are perpendicular 
in the survey at the right. Explain. 


40. Geometry Determine whether 
quadrilateral JKLM is a rectangle 
if its vertices are J(0, 5), K(9, 2), 
L(7, —4), and M(—2, —1). Explain 
how you know. 


41. Critical Thinking Suppose the 
line through points at (—2, 2) and 
(x, 5) is parallel to the graph of : — 
2x — 4y = 9. What is x? Exercise 39 





Compare and contrast the graphs of each pair of equations. Verify by 
graphing the equations. (Lesson 7—6) 


42. y = 4x 43. y= -3x+2 44. y=x+2 
y=4x-3 y=3x+2 7y = —2x + 14 


A card is drawn from a standard deck of cards. Determine whether 
each event is mutually exclusive or inclusive. (Lesson 5-7) 


45. P(queen or ace) 46. P(8 or red card) 47. P(heart or spade) 


48. Solve 6 =q — 5. (Lesson 3—5) 
49. Grid in Solve g = 15.6 — 2.75. (Lesson 3—4) 


SS Practi 
D gp pes ae 50. Multiple Choice In which quadrant does the graph of 


G(—15, 4) lie? (Lesson 2-2) 
Al B Il C M D IV 
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Study Guide and Assessment 





Understanding an in bular inter NET 
g and Using the Voca y aeinn 


After completing this chapter, you should be able to define For more review activities, visit 
each term, property, or phrase and give an example or two www.algconcepts.com 

of each. 

best-fit line (p. 308) median-median line (p. 309) residual (p. 309) 
correlation coefficient (p. 309) parallel lines (p. 322) scatter plot (p. 302) 
extrapolation (p. 309) parent graph (p. 318) slope (p. 284) 

family of graphs (p. 316) perpendicular lines (p. 324) slope-intercept form (p. 296) 
interpolation (p. 309) point-slope form (p. 290) x-intercept (p. 296) 

linear regression (p. 309) rate of change (p. 285) y-intercept (p. 296) 


State whether each sentence is true or false. If false, replace the underlined 
word(s) to make a true statement. 

. In the equation y = mx + b, b is the x-intercept of the line. 

. Aline that appears to go downhill from left to right has a negative slope. 

. Perpendicular lines have the same slopes. 

. The graph of a linear equation is a straight line. 

You can write an equation of a line if you know the slope and a point on the line. 
. The point-slope form of a linear equation is y — y, = m(x — x,). 

. The graph of a line having a slope of 0 is a vertical line. 


. To determine the y-intercept of the graph of an equation, let y = 0 and solve. 


OMNOOAAWHD = 


. A scatter plot is a graph in which data are plotted as ordered pairs. 


10. Data points that appear to go uphill in a scatter plot show a positive relationship. 





Skills and Concepts 
Objectives and Examples 


e Lesson 7-1 Find the slope of a line given Determine the slope of each line. 
the coordinates of two points on the line. 








Determine the slope of the line through 
points at (—3, 1) and (7, 4). 























WHY 
m = 
i 2%, 
_ 4-1_ (X4, y =(=35, 1) 
— 7—(-3) (x yy /, 4) 
i il 
= 0 13. the line through 14. the line through 


C — C | —4, 5) 
The slope is = (6, 0) and (2, 8) (—4, 9) and ( 
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Chapter 7 Study Guide and Assessment 









Objectives and Examples 


»Lesson 7-2 Write a linear equation in point- Write the point-slope form of an equation 
slope form given the coordinates of apointon for each line passing through the given 
the line and the slope of the line. point and having the given slope. 


15. (2,5),m=3 16. (—1, 6), m =4 
tie (0,3),m=—5 18. (4,8), m= 0 


19. Write an equation in point-slope form of a 
line passing through (10, 4) and (—8, 7). 


y- Y= m(x — xı) Point-Slope Form 


ye p= AE = 1) (xx Y1) = (1, 8) and m = 2 


«Lesson 7-3 Write a linear equation in slope- Write an equation in slope-intercept form of 
intercept form given the slope and y-intercept. the line with each slope and y-intercept. 


20. m=1,b)=4 21. m=3,b=-9 
y=mx+b  Slope-Intercept Form i 
= 4y + 12 m = 4 and b= 12 22. m=>5,b=5 23. m=2,b=0 
slope  y-intercept jA. m=0b=7 25. m = 11, b = —6 
‘Lesson 7-4 Graph and interpret points on Determine whether each scatter plot has a 
scatter plots. positive relationship, negative relationship, 
or no relationship. If there is a relationship, 
describe it. 
Height 170 
(cm) 





Forearm Length (cm) O ‘iain X O Width 
of Leaves 


There is a positive relationship between 
forearm length and height of students. As 
forearm length increases, height increases. 


nn O ees 


' Lesson 7-5 Graph linear equations by using Determine the x-intercept and y-intercept of 


the X- and y-intercepts or the slope and the graph of each equation. Then graph. 
Y-ntercept. 8. x + 3y = 6 99. 2x — y=4 
Slope = $ 


Determine the slope and y-intercept of the 
graph of each equation. Then graph. 


30. y=xt+5 31. y = -2x + 3 


Y-intercept = 2 
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Objectives and Examples 


e Lesson 7-6 Explore the effects of changing 


the slopes and y-intercepts of linear functions. 


The graphs have the INLAY 














same y-intercept and | y=|—2x + 
different negative a ee SA ete 
slopes. They are a y=- +4 a 
family of graphs. 

BREEN 

Hey 

| | | 10 x 





Lesson 7-7 Write an equation of a line that 
is parallel or perpendicular to the graph of a 
given equation and that passes through a 


@ Extra Practice 
See pages 705-7), 





Compare and contrast the graphs of each 
pair of equations. Verify by graphing the 
equations. 


32. y=xt+4 33. y = ar 
34. y = 2x 35. bmeg 

y=2x +95 1 
m 


Determine whether the graphs of each pair 
of equations are parallel, perpendicular, or 
neither. 


l 
| 
| 36. y= 2x +8 37. y = -3x 
| y=2x-4 y=sx+1 
| € is parallel to a 3 
ESEI because men slopes LN z 38. y= ax -1 39. 4° fy =y 

| are each > y= PP y= an = y=7* +6 
| | | Mae | Lae 
| | IPN 
| to b because the TNT 
| | product of their =e HHN 

| 2" l2 
| 


slopes is —1. 





£ is perpendicular | | 
| 
| 
| 
| 


Applications and Problem Solving 


40. Building Paved areas are usually 
slightly inclined so that puddles do not 
form. The pavement at the right rises 
1 inch for every 25 inches of horizontal 
change. What is the slope? (Lesson 7-1) 


41. Employment The table shows earnings for Employees A and B. 

(Lesson 7-6) 

a. Sketch a graph of each employee’s earnings by plotting 
points with the coordinates (hours, earnings). 

b. Suppose Employee C earns more money per hour than 
Employee A and less money per hour than Employee B. How 
would a graph of this employee's earnings compare with the 
graphs in part a? 


Number 


of Hours 
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cartes Test 


i. Describe how changing each of the following affects the graph of a 
linear function. 
a. slope b. y-intercept 


2, Compare and contrast the graphs of y = 4x — 1, y = x — 1,and y = 3x — 1. 
Verify by graphing the equations. 


Determine the slope of each line. 























3 y ae = 4. 5. the line passing through 
i rT points at (1, —2) and (6, 0) 
ae 12RRe 
| | | C3 3) | 
HN 
ems | 

o | | | A | x 
1 | | | | 











Write the point-slope form of an equation for each line passing through 
the given point and having the given slope. 


6. (5,6),m =3 fe- (9, 1), B= =e 8. (—4, 8),m =0 
Write an equation in slope-intercept form of the line passing through each 

pair of points. 

9. (1,5) and (2, 8) 10. (3, 1) and (—7, 11) 11. (—4, 0) and (2, 3) 
12. Music A disc jockey notices that as the music gets faster, more people 


start dancing. Would a scatter plot showing speed of music and number of 
dancers have a positive relationship, negative relationship, or no relationship? 


Graph each equation. 


.x+y=2 14. x+3y=3 15. 2x — 4y = 12 
l6. y=2x -5 17. y=3x+2 18. y = -1 
19. Are the graphs of the equations parallel, perpendicular, or neither? 
y=—-4x+9 
y = zx = 
0. Construction The pitch of a roof m=! 


describes its steepness. Suppose a 
roof is 40 feet wide and its pitch 
=o 

IS 5- Find x, its height above the 
rafters at its peak. (Hint: Use zise | 
a e ae 
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CHAPTER 


Preparing for Standardized Tests 





Algebra Word Problems 


All standardized tests involve writing and solving equations from 
realistic settings. You'll need to translate words into equations. 
You'll need to find patterns in number tables and write equations 


to represent the patterns. 





The 
( Princeton 
Review 





When a question 
includes a variable, you 
can “plug-in” a number 
for the variable that fits 
the problem. 


State Test Example ACT Example 


Ami dropped a rubber ball from several 
heights and measured how high the ball 
bounced. Her results are shown in the table. 
How high would the ball bounce if it were 
dropped from a height of 36 centimeters? 


Heidt of rp | Bouno Hat emy 
— 40 | 0 





A 19cm B 24cm C 27cm D 30cm 


Hint Look for a pattern in the table. 


Solution The bounce is 30 when the drop 
height is 40. The bounce is 75 when the drop 


height is 100. So, the bounce is 2 of the drop 
height. Check that this pattern is true for each 
of the other numbers in the table. 


Let b represent the bounce height and let d 
represent the drop height. 


b= id Write an equation. 
= 3(36) Replace d with 36. 
= re or 27 


The ball would bounce 27 centimeters. The 
answer is C. 
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After N chocolate bars are divided equally 
among 6 children, 3 bars remain. How many 
would remain if (N + 4) chocolate bars were 
divided equally among 6 children? 


A 0 B 1 C 2 Da E 4 


Hint Sketch a diagram to understand the 
problem. Use the “plug-in” strategy. 


Solution One way to solve this kind of 
problem is to choose a numeric value for N 
and “plug it in.” Suppose each of the 6 
children got 2 chocolate bars, and 3 bars 
remain. Then N = 6(2) + 3 = 15. 


ro 
Q 


Now, use the value of 15 for N. 


N +4= 15 + 4or 19 bars 


OOO a 
OQ 


Divide 19 bars among 6 children. 
19 = 18 + 1 or 3(6) + 1 


The remainder is 1. The answer is B. 





Chapter 7 Preparing for Standardized Tests 





after you work each problem, record your 5. Kim earns $4 per hour baby-sitting. If x 


answer on the answer sheet provided or on 


a 


sheet of paper. 


Multiple Choice 


i. Refer to the table and the equation in the 


2 


Co 


A 





first example on the opposite page. From 
what height should Ami drop the ball so 

that the bounce height is 105 centimeters? 
A 110 cm B 140 cm 

C 180 cm D 200 cm 


. A cable TV company charges $21.95 per 


month for basic service. Each premium 
channel selected costs an additional $5.95 
per month. If x represents the number 

of premium channels selected, which 
expression can be used to find the 
monthly cost of cable service? 


A 5.95 + 21.95x D 21,95 + 595x 
GLI FSIS +E -D 2L95= 5.95% 


. Steve ran a 12-mile race at an average speed 


of 8 miles per hour. If Adam ran the same 
race at an average speed of 6 miles per hour, 
how many minutes longer than Steve did 
Adam take to complete the race? 


A 9 B 12 C 16 D 24 E 30 


The bar graph shows the number of people 
who watch prime time television each day 
of the week. About how many more people 
watch on Monday than on Saturday? 





Mon. Tue. Wed. Thu. Fri. Sat. Sun. 
A 5 million 
© 25 million 


B 15 million 
D 50 million 


< “WW.algconcepts.com/standardized_test 


represents the number of hours Kim baby- 
sits, which expression could be used to 
find the amount she earns? 


Ax+4 Bx+5 C 4x D 5x 


. If Nathan is Š as old as his father and the 


sum of their ages is 60, then how old is 
Nathan? 


A 8 B 12 C 15 D 20 E 48 


. There are 5 different pizza toppings. How 


many different 3-topping pizzas are 
possible? 


A 10 B 15 C 60 D 125 


. A group of 5 adults and 3 children sees a 


play. A child’s ticket costs $6.25, and an 
adult’s ticket costs $9.75. Which equation 
can be used to find c, the amount of change 
from $100 after paying for the group’s 
tickets? 


A 5(6.25) + 3(9.75) = 100 — c 
B 5(9.75) + 3(6.25) = c 

C 5(9.75) + 3(6.25) + c = 100 
D 5(9.75) + 3(6.25) = 100 + c 


Grid In 


9. What number increased by two is equal to 


two less than twice the number? 


Extended Response 


10. The fare charged by a taxi driver is a $3 


fixed charge plus $0.35 per mile. Beth pays 
$10 for a ride of m miles. 


Part A Write an equation that can be used 
to find m. Show your work. 


Part B Use the equation in Part A to find 
how many miles Beth rode. Show your 
work. 
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Make this Foldable to help you organize 
information about the material in this chapter. 
Begin with four sheets of grid paper. 






@ Fold each sheet of grid paper 
in half along the width. Then 
cut along the crease. 








Staple the eight half-sheets 
together to form a booklet. 








Cut seven lines from the 
bottom of the top sheet, six 
lines from the second sheet, 
and so on. 












Label the tabs with lesson 
topics as shown. 








Reading and Writing As you read and study the 
chapter, use each page to write notes and to graph 
examples for each lesson. 












< ee 


-> THIS NOTE! 
FOR ALL DEBTS, 


g ue 
puplt 








— Workshop 


Project 


Winners of the Super Sweepstakes Contest, a fictitious contest, can 
choose between two prizes. The first choice is $1 million each year for 
25 years. The second choice is $1 the first year, $2 the second year, $4 
the third year, $8 the fourth year, and so on, for 25 years. At the end of 
25 years, which prize awards more money? 





Working on the Project 
Work with a partner and choose a strategy to help 


p 


analyze and solve the problem. Here are some Look for a pattern. 
questions to help you get started. Draw a diagram. 


e For each prize, how much money is awarded each Make a table 
irst fi ? ree 
year for the first five years? Work backward 
e For each prize, what is the total amount of money 


: Use an equation 
awarded at the end of five years? Use an equation 


Make a graph 
Technology Tools Guess and check 
e Use a spreadsheet to perform the calculations. 
e Use a graphing calculator or graphing software to show the data in a graph. 












e Use word processing software to write a report about your solution. 


inteyYy NET Research For more information about linear and exponential functions, visit: 
www.algconcepts.com 


QORTFOLIg 


Presenting the Project 


Write a report that includes any spreadsheets or graphs that you have made. 
As part of your project, answer the following questions. 





e At the end of 25 years, what is the difference in the total amount of money 
awarded? 

¢ Suppose you are the prize winner. Which prize would you choose? Explain 
your reasoning. 

e Suppose you are the sponsor of the Super Sweepstakes Contest. Which prize 
would you prefer the winner to choose? Explain your reasoning. 
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What You’ll Leam Perfect squares like 1, 4, 9, and 16 can be represented by a square array 
You'll learn to use net ° o o o 
powers in expressions. 
e 0o o a 2 a e 

Why it’s Important ee e o o e o o o 

I e o o e o o e e« ọ o 
Landscaping ! 4 9 16 
Landscape architects 
use the formula ' 
A = vr? to find the A perfect square is the product of a number and itself. For example, 
area of a circular 16 is a perfect square because 16 = 4 X 4. The expression 4 X 4 can be 
region. The 2 in the written using exponents. An exponent tells how many times a number, 
formula is an exponent. called the Hee, is used as a factor. Numbers that are expressed using 


see Exercise 43. exponents are called powers. The expression 4 X 4 can be written as 4” 


base > 44 = exponent 


| | Symbols Meaning 


41 4 to the first power 
BH 4 to the second power or 4 squared 
tn 4 to the third power or 4 cubed 
| 4 to the fourth power 
| 4 to the nth power 





n factors 





Write each expression using exponents. 
2*2*2*2+2 


The base is 2. It is a factor 5 times. 





m'm mm 


The base is m. It is a factor 4 times. 
m:m:m:m= m? 





7 





| — : —— The base is 7. It is a factor 1 time. 
7 = 7 
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Example Write (2)(2)(2)(—5)(—5) using exponents. 


Use the Associative Property to group the factors with like bases. 
(2)(2)(2)(—5)(—5) = [(2)(2)(2)][(—5)(—5)] 
= (2)(-57 


d. Write (—1)(—1)(—1)(—1)(3)(3) using exponents. 


You can use the definition of exponent to write a power as a 
multiplication expression. 


Write each power as a multiplication expression. 


10? 

The base is 10. The exponent 2 means that 10 is a factor 2 times. 
107 = 10: 10 

b3 

The base is b. The exponent 3 means that b is a factor 3 times. 
be =b-b-b 

10x*y4 


10 is used as a factor once, x is used twice, and y is used 4 times. 
10x7y4 =10-x-x-y-yy-y 





ol Wo You can also use the definition of exponent to evaluate expressions. 
% / 












The distance between the Earth and the 
Sun is about 10° kilometers. Write this 
number as a multiplication expression 
and then evaluate the expression. 


108 = 10-10-10-10-10-10-10-10 
= 100,000,000 


The distance between Earth and the 
sun is about 100 million kilometers. 
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| 

| 

| | When an expression contains an exponent, simplify the expression 
using the rules for order of operations. 







. Do all operations within grouping symbols first; start with the 


At || Look Ba 
ack innermost grouping symbols. 


Order of 











| Order of À . Evaluate all powers in order from left to right. 
HH ||] Operations: Operations pone a a 
| Lanson 4,2 . Do all multiplications and divisions from left to right. 


. Do all additions and subtractions from left to right. 





In any expression, an exponent goes with the number or the quantity in 
parentheses that immediately precedes it. 





2-53’ means2°5-5-5 The exponent 3 goes with the 5. 
(2 - 5) means (2 - 5) (2-5) (2-5) The exponent goes with (2 - 5). 





PEL Cts 


Evaluate each expression. 














4m? if m = 2 





4m? = 4(2)} Replace m with 2. 
= 4(8) Evaluate the power:2-2-2= 8. 
= 32 Multiply. 


3x + y* if x = —2 and y = —3 


3x + y* = 3(—2) + (—3)} Replace x with —2 and y with —3. 
= 3(—2) + (9) (—3)* = (—3)(—3) or 9 
= (—6) + (9) Multiply. 

=3 Add. 





Your Turn 


h. 3a° ifa = —2 i. —5(m +n)? ifm =4andn=2 


| EA [yl In the following activity, you will use exponents to find perimeters and 
Eui areas of squares. 


Graphing 


, Calculator Tutorial 
| See pp. 724-727. 
| 
| 
| 





Draw the next three 
squares in the pattern. 


Step 2 Find the perimeter and 
area of each square. 
Organize your data in a table. 
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Try These 


1. Write an equation that shows the relationship between the length of 
a side of a square x and its perimeter y. 


2. Write an equation that shows the relationship between the length of 
a side of a square x and its area y. 


3. Graph the two equations. Compare and contrast the graphs. 


. When is the value of the perimeter greater than the value of the area? 
When is the value of the perimeter equal to the area? 


5. If the length of each side of a square is doubled, how does its 
perimeter change? How does its area change? 





Check for Understanding 





Communicating 
Mathematics 


Guided Practice 








1. Write a definition of perfect square. 
2. Explain what the 2 represents in 10°. 


3. ou Jan thinks that (67)? is equal to 
Jecite 6n°. Becky thinks they are not 


equal. Who is correct? Explain your reasoning. 


Vocabulary 










perfect squares 
exponent 
base 
powers 


Write each expression using exponents. (Examples 1-3) 
4.9-9-9-9 5 a-a-a-a-a 6. 3 


Write each power as a multiplication expression. (Examples 5-7) 
7. 124 8. x° 9. mên? 


Evaluate each expression if a = 3, b = —2, and c = 4. (Examples 8—10) 
10: © 11. 2af 12. 3a?b 


13. Number Theory The prime factorization of 360 is2-2-2-3-3-5. 
Write the prime factorization using exponents. (Example 4) 


Write each expression using exponents. 


14. 10-10-10 15. (—2)(—2)(—2)(-—2) 16. 6 
17. 7 cubed 18. 4:4-4:-6:°6 19. 2*3«5-2-3+3 
20. a-a:a:a-b:-b heed KS KATER) 22. (—5)(m)(m)(m)(n) 
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Check for Understanding 


Communicating 
Mathematics 


Guided Practice 





_aatt 
p a 

Try These A 

1. Write an equation that stryrs '7# | ae 

> ’ í d - el f A 7 i A >— 
a side of a square x ar # = * 
2. Write an equation that sx _— j 
vg 1 H — 


wy LLAR 4 4 A 
A - AN wd — 
> 


1 Side of a square r 2fic | i 
i sq gee = P 


3 te $ ~ Beare F ‘ £ f {i P7 - P 
Graph the LWO CuUlic - E 
4 - pm” m Bäi 
DERN rea í -- 
4. When is the value of the perimeter genT | cp a 
ý wen is e y,aAiLit 8) q p > ka < ~ — 
e+ ae AOS APE fae -T ua 


When is the value of the perime= e aaa 





—_—- ——~ 


1. Write a definition of perec sau 
2. Explain what the 2 represents = 


3. Jan thinks that (orr B “re ees 
JPCITE 


equal. Who is correct? Evn a voui 


_ 








> . si > aan PO 

T “ky thanks tact << 
or. Beck aring. 
Toa i £ 





(Exampe> 


Write each expression using exponents. 
6. © 


4 9.9.9.9 5 E E a 


Write each power as a multiplication expression. VERAN 


n4 - 
«de 8 rô 9. 


Evaluate each expression if 2 = & 2 = -2 ande = 4 


10. c 
i 11. de D a 


` 


13. 
i Number Theory The UNS ctor 
rite the UAS SRONA tiOn N 
the prime fa tora U QM EAL) it 3 s 


ARN 
> 
As 


LA ik a sy 
“NR ¢ DAUTAN 


poi ents. base, write 


(~=2W _ a, “és ponents 


Homework Help 


14-22 


| Extra Practice 
| See page 707. 











Problem Solving 
ot Wo 


© p 
G 





Applications and 








Standardized 


Test Practice 
q cH oc 





Write each power as a multiplication expression. 


23. 3° 24. (—2) 25. 23 26. 2.35 
27. y 28. x7" 29. 6ab* 30. ~2y4 
Evaluate each expression if x = —2, y = 3, z = —1, and w = 0.5, 
a1. = 32. 4y? 33. = 34, 2-2 
35. 3(y* + z) 36. —2(x3 +1) 37. 2w? 38. wry 


39. Find the value of x? + 2x + 1 if x = —3. 
40. Which is greater, 2° or 5%? 


41. Number Theory The prime factorization of a number is 2 - 3°. 
Find the number. 


42. Geometry Use exponents to write an 
expression that represents the total 
number of unit cubes in the large cube. 
Then evaluate the expression. 


43. Landscaping Landscape architects use 
the formula A = mr? to find the area 
of circular flower beds. In the formula, 
m = 3.14, and r is the radius of the circle. 





Exercise 42 


a. Estimate the area of a circular flower bed with a radius of 8 feet. 


b. About how many bags of mulch will the landscape architect need 
to cover the bed if each bag covers about 10 square feet? 


44. Critical Thinking Suppose you raise a negative integer to a positive 
power. When is the result negative? When is the result positive? 


45. Write an equation of the line that is parallel to the graph of y = —2x +3 
and passes through (1, 4). (Lesson 7-7) 


Graph each equation using the slope and y-intercept. (Lesson 7-0) 


46. y=3x-2 47. y=x+2 48. —x+2y=8 
Solve each problem. (Lesson 5—4) 

49. Find 26% of 120. 90. 17 is 40% of what number? 
51. 9 is what percent of 18? 92. 98% of 40 is what number? 


53. Multiple Choice A mechanic 
charges an initial fee of $40 plus 
$30 for each hour she works. 
Which equation represents 
the cost c of a repair job that 
lasts h hours? (Lesson 4-5) 


A c= 30 + 40h 
B c= 40 + 30h 
C c= 40 — 30h 
D c = 30 — 40h 
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what You'll Leam 
You'll learn to multiply 
and divide powers. 


why It’s Important 
Movie Industry 

The intensity of sound 
is measured using 
decibels, a unit that 

is based ON powers 

of ten. See page 346. 





Powers can be multiplied and divided. In the example below, we will use 
powers of 2 to form a rule about multiplying exponents. The table shows 


several powers of 2 and their values. 


~ EBERCRECIESICS 


You can use the table to substitute exponents for the factors of 


multiplication equations. What do you notice about the exponents 
in the following products? 


Numerical Products 4-8=32 8-8=64 


MANHHOMN Malem 22-21=93 | 22.23 = 25 | 93.93 = 96 












These examples suggest that you can multiply powers with the same 
base by adding the exponents. Think about a? - a°. 


a? - aè = (a -a)\(a-a-a) a’ has two factors; a? has three factors. 
=a:a:a:a:a Substitution Property 


The product has 2 + 3 or 5 factors. 


Words: You can multiply powers with the same base by adding 
the exponents. 
Product of 


e Numbers: 3° - 32 = 3° +2 or 3° 





Symbols: a”. a= a™+ n" 


Simplify each expression. 
43.45 


43 .45=49+9 To multiply powers that have the same base, write 
= 48 the common base, then add the exponents. 


x + x4 


x3 -x4=x3+4* To multiply powers that have the same base, write 
ad the common base, then add the exponents. 
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(4y7)(3y) 
(4y2)(3y) = (4° 3)(y2-y) Use the ¢ ‘commutative and Associative Properties 
= 12y7 + | y = 17! 
= 12y? 
(ab?) (a?b?) 
(a3b2)(a2b4) = (a3 + a?)(b? - bt) Use the Commutative and Associative 
= ae Zs b + 4 Properties. 
= q>p® 


b. y*- c. (—3x*)(5x) d. (0y) 





You can use powers of 2 to help find a rule for dividing powers. Study 
each quotient in the table. What do you notice about the exponents? 


Ne GO 16- 8= 2 32+4=8 


These examples suggest that you can divide powers with the same base 
by subtracting the exponents. Think about a° + a?. Remember that you 
can write a division expression as a fraction. 










64 + 2 = 32 


26 + 21 = 25 


5 
A~ l A E m ae . 3 : 
— e lCU has five factors; a- has two factors. 


lI J 
"n l G l E . ee 
= Notice that F = l. 
. ; { “a 


=w 


=a-a-a The quotient has 5 — 2 or 3 factors. 


Words: You can divide powers with the same base by 
subtracting the exponents. 


Quotient of 57 


Tee Numbers: <7 = 5’ ~ “or 5° 


a" i ; 
Symbols: ee a"~" The value of a cannot be zero. 
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Examples Simplify each expression. 











43 
PB 
43 a | 
rin 43-2 To divide powers that have the same base, write 
= 4lor 4 the common base. Then subtract the exponents. 
b 
x 
6 E 
MN A , 
e Write the common base. Then subtract the exponents. 
ines ai 
[Bp 8m'n? 
2mn* 
8min? _ (8\(m*\(n> 
oe i Me S) Group the powers that have the same base. 
B Ve PE 
= 4mn? 
Your Turn 
e. 1 Ea g, a h, —30mEn2 
x10 f ` ab? ` 10m°n 


A special case results when you divide a power by itself. Consider the 
following two ways to simplify a where b + 0. 


Method 1 Definition of Power 


1 1 1 1 
bebe 
A OB 

1 1 1 1 

=i] 


Method 2 Quotient of Powers 


4 . 
Since r cannot have two different values, you can conclude that b? = 1. 
Therefore, any nonzero number raised to the zero power is equal to 1. 
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10x4y? mVn? 
arb J. 5xty/? . mOn 5 














Check for Understanding 





Communicating 1. Explain why a? - a’ can be simplified but a? - b” cannot. 
Mathematics aA U? Tonia says 10° x 10? = 100°, but Emilio says 
IAHT: 10° x 10? = 10°. Who is correct? Explain your reasoning. 




















Guided Practice Simplify each expression. 
a a i 4. m?(m) 5. (t*)(t2)(t) (Examples 1 & 2) 
6. (xe y)(xy?) 7. (3a)(4a3) 8. (—5x*)(4x4) (Examples 3 & 4) 
n8 b8c3 xy’ tena 
9. 5 10. Pa 11. if (Examples 5 & 6) 
12x° ab>c 22a4*b>¢’ . TT 
12, 1A 13. e 14. Aa (Examples 7 & 8) 


15. Measurement There are 10! millimeters in 1 centimeter and 
10° centimeters in 1 meter. How many millimeters are in 1 meter? 
Write your answer as a power and then evaluate the expression. 
(Example 1) 


Practice Simplify each expression. 
16. 26 . 28 17. 59-5 18. y” -y7 19. d-d 










eee 
eee 


16-31, 45, 

46, 48 
Extra Practice 109 96 , z 
39, 10 33, L 34, & 35, © 


See page 708. 
10° 9° w p 
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20. (b*)(b2) 21. (a*b)(ab*) 22. (m°n)(mn2) 23. (rotert) 
24. (2xy)(3x°y*) 25. (—5a)(—3a) 26. (—10x3y)(2x2) 27. (4x2 


28. (—8x5y)(2x4) 29. m(mb?) 30. (ab)(ac)(bc) 31. (mn)(am)(a) 







34,6 o P Nr Ty A. ? 
36. “7 37. 24a"b? Axy T — 40min 
38 ye 39. — 10mn? 


ab- —2a*b? l -6xX?y Z 
T wast 5 
40. 40(12b5) 41. zc(18a>) 42. (+a2)(6ab?) 43. x9(2x°) 


44. Evaluate 5°. 


45. Find the product of 2x and —8xy. | 


ications and 46. Geometry The measure of the length of a rectangle is 5x and the 
problem Solving measure of the width is 3x. Find the measure of the area. 
s 
Cn %, 47. Earth Science At a 
‘6 distance of 10’ meters 


from Earth, a satellite 
can see almost all of 

our planet. At a distance 
of 1013 meters, a satellite 
can see all of our solar 
system. How many 
times as great is a 
distance of 101° meters 
as 10’ meters? 








48. Manufacturing The Pizza Parlor uses 


TRE RO RETR 
square boxes to package their pizzas. i 
The drawing shows that a pizza with anal 
r 
Ee a eee 








radius r just fits inside the box. Write 
an expression for the area of the bottom 
of the box. 





49. Critical Thinking Study the following 
pattern. 


(5°)? = (5°)(5*)(5*) or 5° | 
Simplify each expression. 
a. (10°)4 b. (4°) c. (x*)4 
d. Write a rule for finding the power of a power. 


Mixed Review Evaluate each expression if x = —1, y = 2, and z = —3. (Lesson 8-1) 
50. 2° 51. 3x4 52. 5xy"z 53. 3(x2 + y?) 


54. Write an equation of the line that is perpendicular to the graph of 
y = 3x + 5 and passes through (0, 0). (Lesson 7-7) 


Solve each proportion. (Lesson 5-1) 





96 _ 152 9 15 86 1 321 
99. 6 x `m 10 of. 25.8 n 58. rg 
Standardized 59. Multiple Choice Choose the expression that has a value 
Ost Practice ' of 28. (Lesson 1-2) 
dii A4+3-4 B5+3-2 C8-4-8 D (54+3)-7+2 
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In the Workplace 
















T 


Broadcast Technician 


S 5 

d N o I Do you dream of being in the movies? you de UC 
. & S. big screen, you may find a career behind 
as- mixer. Sound mixers are broadcast technic 

k sound tracks. Using a process called dubbing, t 

consoles and fade in and fade out each sound by re Te T 

volume. All of the sounds for each scene are blended on a n 

sound track. 





Sound Decibels intesi | 


jet airplane 
rock band 
motorcycle 
circular saw 
busy traffic 
vacuum cleaner 





Sound intensity is measured 
in decibels. The decibel scale 
is based on powers of ten. 
The softest audible sound is 
represented by 10°. The 
chart lists several common 










air i noisy office 
sounds and their intensity fain 

as compared to the softest whispering 
audible sound. breathing 







softest sound 
a : ital a Me ua ciii: 





Find how many times as intense the first sound is as the second. 
1. vacuum cleaner, noisy office 2. motorcycle, busy traffic 
3. rock band, talking 4. jet airplane, whispering 


5. Find two sounds, one of which is 102 times as intense as the 
other. 





_ About Broadcast Technicians- 


rm ee o 


Working Conditions Job Outlook 
è usually work indoors in pleasant conditions 


s i + 
e work a 40-hour week, but some overtime Expected Growth in Employmen 


required to meet deadlines 
e evening, weekend, and holiday work 


Education 
¢ high school math, physics, and electronics 





e postsecondary training in engineering or Number 
electronics at a technical school or community 
college Source: Occupational! Out 





inte y NET Career Data For up-to-date information 
about a career as a broadcast technician, 
visit: www.algconcepts.com 
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what You’ll Leam 
You'll learn to simplify 
expressions containing 
negative exponents. 


Why It’s Important 
Electronics Electric 
current is measured 
using the prefixes 
micro, which is 

10-8, and milli, 

which is 107°. 

See Exercise 14. 





Not all exponents are positive integers. Some exponents are negative 
integers. Study the pattern at the right to find the value of 107! and 107°. 
Extending the pattern suggests that 107! = T and 1072 = 3 

1 


or -700 





10° = 1000 ja + 10 
10? = 100 > 10 
10! = 10 kj 10 
lif = bi 10 
107! ys 10 


1072 





When you multiply by the base, the exponent in the result increases by 
one. For example, 10° xX 10 = 10t. When you divide by the base, the 
exponent in the result decreases by one. For example, 107? + 10 = 107°. 


You can use the ae of Powers rule and the definition of power to 


simplify the expression “5 z and write a definition of negative exponents. 


Method 1 Method 2 
Quotient of Powers Definition of Power 
; jf 4 
x 3-5 Fey ee ee 
oo Knees 
: 1 1 1 
=, 2 
> 1 
— a G 
Y o X v4 


You can conclude that x~ <4 2 and $ w] are equal because <= cannot have two 


X 
different values. This and other ex mele suggest the following definition. 


1. 1 
ges 
a 


Numbers: 57? = = 48 


Negative 


Exponents 


Symbols: a "= 


n) 





The value of a cannot be zero 
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SET L Write 107° using positive exponents. Then evaluate the expression 











107° = -5 Definition of negative exponent 
= or 0.001 10-10-10 = 1000 








To simplify an expression with a negative exponent, write an equivalen 
expression that has positive exponents. Each base should appear only 
once and all fractions should be in simplest form. 





Simplify each expression. 


| xy? 
| 
xy? — y ž y? 
| o] mee - "SOEN 
=X: y Definition of negative exponent 
EJ 





a73’. bl -4 Quotient of powers 





Definition of negative exponent 








Simplify -6S 


8r 7s5t72' 
E TEET 
tater = (Ehee) 
Gae r 


i -573 — (-7);5 — 540 — (-2) 





Quotient of powers 


| ] ‘ 
~ are 3 — (-7) = 10,0 -—(-2) =4 
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Your Turn 


Simplify each expression. 


5a4pe 8x? 


i. = 25a~2b®c-3 


S Fox 3p 


Biology Link The E. coli bacteria has a 
ah Wo width of 107° millimeter. 
f- 


G The head of a pin has a 








diameter of 1 millimeter. 
How many E. coli bacteria 
can fit across the head of 
a pin? 


To find the number of 
bacteria, divide 1 by 107°. 








0 
07 = 03 Len 
spp- ta 
= 10° 


Since 10° = 1000, about 1000 bacteria could fit across the head of a pin. 


Your Turn 


h. The figure below shows the electromagnetic wave spectrum. An 
ultraviolet wave has a length of 107° centimeter. An FM radio 
wave has a length of 10? centimeters. How many times as long is 
the FM wave as the ultraviolet wave? 


Wavelength (centimeters) 


19°4010-%10-810-710-610-4 |10-#10-210-210-11 10! 102 103 104 105 106 107 108 109 1010 











Gamma X rays Ultra- Infrared Radar ! TV !Short-!C Longwaves 
rays ee microwaves FM waves B 
Visible light waves PONOSA 
Violet i’ Red 
Communicati 1. E 5-2 usi itive integers. Then evaluate the expressi 
ng . Express using positive integers. Ihen evaluate the expression. 


ematics 


2. Evaluate 6t 2 if t = 3. 
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Ji 


eae ee e 


Booker and Antonio both correctly simplified 
9 


a2 aè. 


> Wes 
JeCiOg 





Booker’s Method Antonio’s Method 
> ] 
q~* l a sid ani ls 
| = a? 
=a'ora = ora 


a’ 
a. Which student used the Product of Powers rule? 
b. Which student used the definition of negative exponents? 
c. Whose method do you prefer? Explain your reasoning. 


Guided Practice Write each expression using positive exponents. Then evaluate 
the expression. (Example 1) 
4. 10-4 5. 373 


Simplify each expression. 





5. 27 An LET 9. p-'q-2r* (Example 2) 
a? min~? 3a%bc? _ 

xX aT pk Se -~ (Examples 3- 
10. ; Ths EE 12 oy 13 a7 74h Examples 3-5 


14. Electronics Electric current can be measured in amperes, 
milliamperes, or microamperes. The prefixes milli and micro 
mean 107° and 10°, respectively. Express 107° and 10~° using 
positive exponents. (Example 1) 


Practice Write each expression using positive exponents. Then evaluate 
the expression. 
15. 2°? 16. 107° 17. 47! 18. 67? 













Simplify each expression. 




















19. 7710 20. oe 21. a*(a~2) 22. ymy") 
z E 2.3 24. a°b-'c~? 25. 15rs~? 26. 10x74 >z 
Ea m? r -2 
Er 27. 28. 35 29. £ 30. = 
| B a 
an? bm? ry wb 
31 . n5 32. mê CKA Xy 34. a/b 
12b5 246 7x4 20y" 
=< e 36. 5 fx" x 
4b-4 4c~2 37. Oey 38. goy? 
4x° —15rs8 5 gape 
a = a-a. _5ac lacey 
28x =a -a “l. 8ab>c2 42. 60cd°f~ 
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43. Evaluate 4x-%y? if x = 2 and i eh 
44. Find the value of (2b)~3 if b = —2. 
45. Which is greater, 2~4 or 2-6? 


ications and 46. Physical Science Visible light 





plem Solving waves have wavelengths 
Pr between 10>” centimeter 
oh Wo, -4 : 
2 A and 1074 centimeter. 


Express 107° and 1074 
using positive exponents. 
Then evaluate each expression. 





47. Physical Science Refer to the figure on page 349 in Your Turn, part 
h. Some infrared waves have lengths of 107° centimeter. Which kind 
of wave has a length that is 1000 times as long as an infrared wave? 





48. Critical Thinking Which point on A B C D 
the number line could be the graph ka a a Wiiliael 
of n™? if n is a positive integer? iù 0 1 
Mixed Review Simplify each expression. (Lesson 8—2) M eo 
6 
49. (5a3\(—2a4) 50. xt- x 51. 47 52. oe 


Write each expression using exponents. (Lesson 8—1) 
Sal 2*Z* Zi+zZ 54. (3-2 —-2)-Z) 55. 9 


lest Practice 7 w (6,2). (Lesson 7—1) 


DD D i 


warctce /- 56. Grid Im Determine the slope of the line passing through (1, —2) and 


57. Multiple Choice The Jaguars softball team played 8 games and scored 
a total of 96 runs. What was the mean number of runs scored per 
game? (Lesson 3-3) 


A 8 B 12 C 88 D 104 


Write each expression using exponents. (Lesson 5-1) 
1. 6:6-6 a. + Res 3. 10 - (—3)(-3)(-3) 
5. Number Theory The prime factorization of 96 is2:-2:2:2:2-3. 
Write the prime factorization using exponents. (Lesson 8-1) 
Simplify each expression. (Lessons 8-2 & 8-3) 


8. (im4)(m®) 8. (—3x2y°)(—2x*y-") 9. a 


—9q?b 


10. Biology The length of a Euglena protist is about 1072 centimeter. Express 
49 ; ý 
10-4 using positive exponents. Then evaluate the expression. 
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What You’ll Leam 


You'll learn to express 
numbers in scientific 
notation. 


Why It’s Important 
Fiber Optics 

Laser technicians use 
scientific notation 
when they deal with 
the speed of light, 

3 x 108 meters per 
second. 

See Example 7. 


Prerequisite 
Skills Review 
Operations with 
Decimals, p. 684 









The prefixes mega, giga, and kilo are metric prefixes. They are used with 
very large measures. Other prefixes are used with very small measures, 
The chart shows some metric prefixes. 







Metric Prefixes 
Meaning Prefix 









Power Power 
ee td of 10 





Meaning 











Scientific fields and industry use metric units because calculations are 
easier with powers of ten. This is also why metric units, based on powers 
of ten, are widely used in science. 


When you multiply a number by a power of ten, the nonzero digits in 
the original number and the product are the same. Only the position of 
the decimal point is different. 


5 X 10° = 5 x 100 
= 900 2 places right 


8.23 x 10t = 8.23 x 10,000 
= 82,300 4 places right 
WAAAA i 


4x107!=4x0.1 
=0.4 1 place left 


1.23 X 107° = 1.23 x 0.001 
= 0.00123 3 places left 


These and similar examples suggest the following rules for multiplying 
a number by a power of ten. 


e If the exponent is positive, move the decimal point to 
Cee the right. 


AJACA e ifthe exponent is negative, move the decimal point to 
the /eft. 
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Express each measurement in standard form. 
2 megabytes 


2 megabytes = 2 X 10° bytes The prefix mega- means 10°. 
= 2,000,000 bytes Move the decimal point 6 places right. 
SAA AANI 


3.6 nanoseconds 


3.6 nanoseconds = 3.6 X 10° seconds The prefix nano- means 107°. 


= 00000000036 seconds 
Move the decimal point 9 places left. 









a. 2 gigabytes b. 3.4 milliseconds 


When you use very large numbers like 5,800,000 or very small numbers 
like 0.000076, it is difficult to sas track of the place value. Numbers such 


as these can be written in 








Follow these steps to write a number in scientific notation. 


e First, move the decimal point after the first nonzero digit. 
e Then, find the power of ten by counting the decimal places. 
e When the number is greater than one, the exponent of 10 is positive. 


e When the number is between zero and one, the exponent of 10 is 
negative. 









Examples Express each number in scientific notation. 


5,800,000 
5,800,000 = 5.8 X 10’ The decimal point moves 6 places. 


Since 5,800,000 is greater than one, the 
exponent is positive. 


= 5.8 X 10° 


0.000076 in scientific notation. 
0.000076 = 7.6 X 10? The decimal point moves 5 places. 
\AAAAN 


Since 0.000076 is between zero and 
one, the exponent is negative. 


= 7.6 X 10-5 


Your Turn 





c. 3,900,000,000 d. 0.0000035 
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| 
| | You can use scientific notation to simplify computation. 
hw 
| 
1i 





Evaluate each expression. 


400 X 2,000,000,000 


A Technolo First express each number in scientific notation. Then use the 
/ Ma utoe Jy Associative and Commutative Properties to regroup terms. 





400 X 2,000,000,000 = (4 x 102)(2 x 10%) 
= (4 X 2)(10* X 10?) Associative and Commutatir. 





On a graphing calculator, 
8 x 10'' is shown as 






8E11. = 8X 10” Properties 
PEE 7 e 800,000,000,000 

4.8 X 10° 

1.6 X 10! 

1.6 X 10! 1.6/\10! 16 ` 


= 3 X 107 or 300 


7.5 X 107 
1.5 X 104 





e. 2000 Xx 3,000,000,000 


Physics Link The light from a laser beam travels at a speed of 300,000,000 meters 
per second. How far does the light travel in 2 nanoseconds? Use 
the formula d = rt, where d is the distance in meters, r is the speed 


of light, and t is the time in seconds. 


LW 
ot Wo, 


G a 





Express 300,000,000 in scientific notation. 
Express 2 nanoseconds in seconds. 


300,000,000 = 3 x 10° and 2 nanoseconds = 2 X 107°? seconds 


Method 1 Paper and Pencil 

d=rt 

d = (3 X 10°)(2 x 107?) 

d = (3 X 2)(10° x 107?) Associative Property 
ad=6 107 


Method 2 Calculator 





3 2nd} [EE] 8 |x] 2 |2nd| [EE] |} 9 [ENTER] 26 











The light travels 6 X 107! meter, or 0.6 meter, in 2 nanoseconds. 
ee —=eee—E—r aal 
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check for Understanding 


communicating 
mathematics 


Guided Practice 





1. Tell whether 23.5 X 10° is expressed in scientific 
notation. Explain your answer. scientific notation 


2. Explain an advantage of expressing very large 
or very small numbers in scientific notation. 


3. Find two very large numbers and two very small numbers in a 
newspaper. Write each number in standard form and in scientific 
notation. 


Ses Find each product. 





Sample 1: 2 x 10° Sample 2: 3.4 X107 
solution: 2000 three places right Solution: 0,34 one place left 
4. 2.45 x 10? 5. 6.8 x 104 6. 2 x 10° 

7.64% 107 8. 923% 10° 9.3 x 1074 


Express each measure in standard form. (Examples 1 & 2) 


10. 5 megaohms 11. 6.5 milliamperes 


Express each number in scientific notation. (Examples 3 & 4) 
12. 9500 13. 56.9 14. 0.0087 15. 0.000023 


Evaluate each expression. Express each result in scientific notation 
and standard form. (Examples 5-7) 
16. (2 x 10°)(3 X 1078) iz, 2 


2 x 102 


18. Health The length of the virus that causes AIDS is 0.00011 millimeter. 
Express 0.00011 in scientific notation. (Example 4) 





homework Help 


Extra Practice 
See page 708. 





Express each measure in standard form. 
19. 5.8 billion dollars 20. 4 megahertz 21. 3.9 nanoseconds 
22. 82 kilobytes 23. 9 milliamperes 24. 2.3 micrograms 


Express each number in scientific notation. 


25. 5280 26. 240,000 als 200.3 28. 25,000,000 
29. 0.00032 30. 0.08 31. 0.004296 32. 15.9 
33. 0.012 34. 1,000,000 35. 0.000000022 36. 0.0000946 


Evaluate each expression. Express each result in scientific notation 
and standard form. 

37. (3 x 10*)(2 X 10°) 38. (4 X 102)(1.5 X 10°) 

39. (3 x 10~2)(2.5 X 104) 40. (7.8 X 1076)(1 X 1072) 
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Oo” 


Evaluate each expression. Express each result in scientific Notation 
and standard form. 


41. 


44. 
45. 


Problem Solving 











oo T : 


Applications and :--» 46. 


47. 


48. 


49. 


6.4 x 10° 8 x 102 13.2 x 1076 
3.2 x 102 42. 2x 1073 43. 2.4 xX 107! 


Find the product of (1.2 X 10°) and (5 X 10~*) mentally. 
Express 5 X 10° in standard form. 


Biology The mass of an orchid seed is 3.5 X 10~° grams. Express 
3.5 X 107° in standard form. 


Astronomy The diameter of Venus is 1.218 X 104 km, the diameter of 
Earth is 1.276 X 104 km, and the diameter of Mars is 6.76 X 10° km. 
List the planets in order from greatest to least diameter. 


Electronics Engineering notation is similar to scientific notation. 
However, in engineering notation, the powers of ten are always 
multiples of 3, such as 10°, 10°, 10~?, and 107 !. For example, 240,000 
is expressed as 240 X 10°. Express 15,000 ohms in scientific and 
engineering notation. 


Biology Laboratory technicians look at bacteria through microscopes. 
A microscope set on 1000 makes an organism appear to be 1000 
times larger than its actual size. Most bacteria are between 3 X 10° 
and 2 X 107° millimeter in diameter. How large would the bacteria 
appear under a microscope set on 1000X? 


. Critical Thinking Express each number in scientific notation. 





a. 32x10 b. 284x10? c. 0.76 x107? d. 0.09 X 10 
Mixed Review Simplify each expression. (Lessons 8—2, 8—3) 
4 
51. y5(y ~?) 52. 15a~'b3c~ 53. -2 
51s a 2 152 
54. 75,2510 an a 56. 3 1(15s ) 
445 
57. a 58. (—15y2z)(—2y2z) 59. (3x5y2)(—2x-3y/) 
Standardized 60. Grid In Julia’s wages vary directly as the number of hours she 
Test Practice works. If her wages for 5 hours are $34.75, how much will they be 
Gd bm IDL for 30 hours in dollars? (Lesson 6—5) 
61. Multiple Choice Choose the graph that represents a function. 
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(Lesson 6—4) 






























































what You'll Learn Can you help this character from Shoe take his math test? 


You'll learn to simplify SHOE 
radicals by using the 






Product and Quotient Math test Find the 1 DIDN'T 

ies of Square square root KNOW IT WAS 
— of Sq TÈ 225. MISSING. 
Why It’s Important 


Aviation Pilots can 
use the formula 

d= 15Vh to 

determine the distance 
to the horizon. The 
formula contains a You will find the square root of 225 in Example 3. 
square root symbol. 

See Example 6. 


©97 Tribune Media Services, Inc. All Rights Reserved 
http://macnelly.com 





In Lesson 8-1, you learned that squaring a number means using that 
number as a factor twice. The opposite of squaring is finding a square root. 
To find a square root of 36, you must find two equal factors whose product 


is 36. 
6X6=36 — The square root of 36 is 6. 


Words: A square root of a number is one of its two equal factors. 
Symbols: Va = b, where a= D- b. 


Square Root 





The symbol V , called a radical sign, is used to indicate the 
Square root. 


\ algal ig V36 =6 V 36 indicates the positive square root of 36. 


ee —V36=-6 — V36 indicates the negative square root of 36. 
Read Va as the 
ua 3 NE” 1 
e Oodle d Exponents can also be used to indicate the square root. 97 means the 
| ee same thing as V39. 92 is read nine to the one half power. 92 = 3. 





Examples Simplify each expression. 


V49 O -va 
Since 72 = 49, V49 = 7. Since 8? = 64, -V/64 = —8. 


Your Turn 
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ee 


can simplify a radical expression like V225 by using prime numbers, 


| 
iH i 
N A radical expression is an expression that contains a square root. Yoy 


| A prime number is a whole number IN 
| 


that has exactly two factors, the number 





| itself and 1. A composite number is a whole 3 75 
| | number that has more than two factors. | a 

| ae Every composite number can be written as 3 3 25 

E the product of prime numbers. The tree | | aN 
| diagram shows one way to find the 3 3 g 
| prime factors of 225. 





expression is called the prime factorization of the number. Since 3 and 5 


are prime numbers, the prime factorization of 225 is 3 X 3 X 5 X 5. 


| 
| | When a number is expressed as a product of prime factors, the 
To simplify V 225, use the following property. 


| Words: The square root of a product is equal to the product 
of each square root. 


Product 


Property of Numbers: \V4-9= V4 - V9 


| Square Roots 
Symbols: Vab = Va: Vb a =0,b=20 
| 








Examples Simplify each expression. 


Ə V223 
| V225 = V3-3-5-5 Find the prime factorization of 225. 
| LTE = V9 +25 ax 9=9,5%5 = 25 
| =V9-V25 Use the Product Property of Square Roots. 
=por 15 Simplify each radical. 


“9 \ 576 
V576 = V2-2+2+2+2-2-3-+3 Find the prime factorization of 576. 
= V 64:9 272+ 2:2+2+2 = 64 3: 3=9 
= \/ 64 è \/9 Lise the Product Property of Square 


Koots. 
= 8 : 3 or 24 Simplify each radical. 


| Your Turn 


144 f. V324 
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Example 








Aviation Link 


On 

-a graphi 

ti k a Calculator, 
~~ Scessary to use 


| | k 
Mutiny « SY when you 


nie: 


~~ 


















A similar property for quotients can be used to simplify radicals. 





Words: The square root of a quotient is equal to the quotient 
of each square root. 





Quotient 


aC Numbers: fa ms v4 
Square Roots 9 V9 





fan Va 
Symbols: fe BEV, a =0,b>0 







—- 81 
ƏŞ Simplify aaa 
81 _ V81 


W 4/1 Use the Quotient Property of Square Roots. 





/36 
B ie 





You can use a graphing calculator to evaluate square roots. Press 


[V ] and then the number to find its positive square root. 


Pilots use the formula d = 15Vh 
to determine the distance in miles 
that an observer can see under ideal 
conditions. In the formula, d is the 
distance in miles and h is the height 
in feet of the plane. If an observer is 


in a plane that is flying at a height 
of 3600 feet, how far can he or she see? 


jesh 
d = 1.5 X V 3600 Replace h with 3600. 
1.5 r/ ] 3600 [ENTER] 90 


The observer can see a distance of 
90 miles. 
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Mathematics 


Math Journal 


Guided Practice 


Check for Understanding 


Communicating 





Vo cabulary 


1. Find the first ten perfect squares. 









2. Write the symbol for the negative square root square root 
of 9. f radical sign 
, o, radical expression 
3. Explain why finding a square root and prime number 


composite number 


squaring are inverse operations. 
prime factorization 





© HIULECGEWA Find the prime factorization of each number. 





Sample: 81 Solution: 81 = 3-3-3-3 or 34 


4. 100 S- 121 6. 169 7. 196 8. 256 
Simplify. 
9. V4 10. -V49 11. —V121 (Examples 1 & 2) 
j1 i 49 so , 
12. V256 13. Vī 14. V1 (Examples 2 & 3) 


15. Buildings A famous 1933 movie about a gorilla helped make the 
Empire State Building in New York City a popular tourist attraction. 
If the gorilla’s eyes were at a height of 1225 feet, how far could he see 


in the distance on a clear day? Use the formula d = 1.5°Vh, where dis 
the visible distance in miles and h is the height in feet. (Example 5) 


Practice 


Homework Help 


ects | nges 
nwa 


28-35 


Extra Practice 


See page 709. 


Applications and 
Problem Solving 


o\ Wo 


A 
G 





Simplify. 
16. -V/81 17. V100 18. V144 19. -/196 


20. -V169 21. \/529 22, V25 23. -V676 
24. \/441 25, —\/484 26. —V1024 27. V289 


81 J2 36 12 
29. ja 29. 100 30. 196 31. y 400 


225 144 |196 0.09 
32. ./— i ab ——— 
25 33. 196 34. 589 35. 016 


36. 0.16 37. -\/0.0025 38. \/0.0036 39. 0.0009 


40. Find the negative square root of 49. 
41. If x = A/ 36, what is the value of x? 
42. Geometry The area of a square is 


25 square inches. Find the length of 
one of its sides. 25 in? 
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43. Geometry The formula for the perimeter P of a square is P = 4s, 
where s is the length of a side. The area of a square is 169 square 
meters. Find its perimeter. 


44. Firefighting The velocity of water sprayed from a nozzle is given 
by the formula V = 12.14V/P, where V is the velocity in feet per 
second and P is the pressure at the nozzle in pounds per square 
inch. Find the velocity of water if the nozzle pressure is 64 pounds 
per square inch. 


45. Critical Thinking True or false: V —36 = —6. Explain. 


Mixed Review Express each number in scientific notation. (Lesson 8—4) 
46. 350 47. 63,000 48. 0.023 49. 0.00076 


Write each expression using positive exponents. (Lesson 8—3) 





50/774 51. x 52. ab~*c 63, xy 
mnter'NET 54. Business Among high school . 
students ages 15-18, 41% say a a 
Data Update For they are employed. The graph ener kU AAA 
the latest information shows the number of hours per por woa AA 


about high school 
enrollment, visit: 
www.algconcepts.com 


week these students work. If you 

survey 50 high school students 

who have jobs, predict how many 36 or 
D work between 11 and 20 hours poor 
| per week. (Lesson 5-3) ae 


Source: Michaels Opinion Research 


lest Practice J a” which the solution is —5. (Lesson 4—6) 
DD D c 


en Practice / 55. Short Response Write an equation with variables on both sides in 


Express each number in scientific notation. (Lesson 8—4) 
1. 700,000 2. 0.000053 


Simplify each expression. (Lesson 8—5) 
3. V441 


5. Architecture A square house is the most energy-efficient because it has 
the least outside wall space for its area. What is the length and width of the 
most energy-efficient house you could build with an area of 900 square feet? (Lesson 8—5) 
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What You’ll Leam Numbers like 25and 81 are perfect squares because their square roots 


You'll learn to estimate are whole numbers (V 25 = 5 and V81 = 9). But there are many other 


square roots. numbers that are not perfect squares. 

Why It’s Important Notice what happens when you find V2 and V15 with a calculator. 
Law Enforcement a UID! 

Polce witidsis tide the 2nd| [V ]2 [ENTER] 4/42/3562... 

formula s = V 30df [V ] 15 [ENTER] 3.972983346... 

when they investigate 

accidents. m : 

See Exercise 38. Numbers like V2 and V15 are not integers or rational numbers 


because their decimal values do not terminate or repeat. They are irrational 
. You can estimate irrational square roots by using perfect squares. 


Hands-On Algebra 





Materials: 





= || base-ten tiles 


You can use base-ten tiles to estimate the square root of 60. 


Step 1 Arrange 60 tiles into the 
largest square possible. 
| The square has 49 tiles, 
, with 11 left over. 


Step 2 Add tiles until you have the 
next larger square. You need 
to add 4 tiles. This square has Step 1 Step 2 
64 tiles. 


| | Step 3 Now use these models to estimate V 60. 

© 60 is between 49 and 64. n i 

| | e \/60 is between 7 and 8. Se 
| e Since 60 is closer to 64 than to 49, 

| v60 is closer to 8 than to 7. 


e To the nearest whole number, V60 = 8. 











Try These 


For each number, arrange base-ten tiles into the largest square 
possible. Then add tiles until you have the next larger square. To the 
| | nearest whole number, estimate the square root of each number. 


| 1. 20 2. 76 3. 150 4.3 
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Examples 





Estimate each square root to the nearest whole number. 
V22 
List some perfect squares to find the two perfect squares closest to 22. 


LAS 16, O «+ 





— 22 is between 16 and 25. 


IOS 22% 25 4 5 
V16 < V22 < V25 “x E E 
4< V22 <5 16 22 V25 





W 22 is closer to 25 than to 16, the best whole number estimate for 
22 is 5. 


- V 130 


121 < 130 < 144 ,.. 04, 81, 100, 121, 144,... 
V 121 < V130 < V 144 11 12 
P ENESESSE A 
USV V121 130 144 


Since 130 is closer to 121 than to 144, the best whole number estimate 
for V 130 is 11. 


Your Turn ) 


a. V45 b. 190 


Gardening Link ep A box of fertilizer covers 250 square 
go Wo, feet of garden. Find the length 
G in whole feet of the largest square 
garden that can be fertilized with one 


box of fertilizer. ‘ 
area < 250 ft 


Find the largest perfect square that is 
less than 250. Then find its square root. 


225 < 250 


The square root of 225 is 15. Therefore, the largest square garden 
that can be fertilized with one box of fertilizer has a length of 
15 feet. 
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Check for Understanding 





Communicating 


Math a . 
ONAUES 2. Graph V75 on a number line. 


_ 
1. Explain why V 10 is an irrational number. 


Vocabulary 


3. Write a problem that can be solved by estimating V 200. 


Guided Practice (> Getting Ready 





Sample: 60 
4. 56 5.85 6. 175 


7. 500 


Estimate each square root to the nearest whole number. 


(Examples 1 & 2) 


8. V85 9. V71 10. V149 


12. Geometry The area of a square is 200 square inches. Find the length 


of each side. Round to the nearest whole number. 





Ti. Wi 


(Example 3) 


Practice Estimate each square root to the nearest whole number. 


13. V3 14. V7 15. V13 

18. V56 19. V113 20. V175 

23. V575 24. V1000 25. V60.3 
. V231 


28 29. V 152.75 30. V 189.2 





Homework Help 


Exercises | Examples 
Extra Practice 


See page 709. 










33. Tell whether 6 is closer to V34 or V/ 44. 
34. Which is closer to v43, 6 or 7? 





Applications and 35. Weather Meteorologists 


Problem Solving ; | D3 
oh Wo, use the formula t = y 216 t0 


of 6 
6 describe violent storms such as 
hurricanes. In the formula, D is 


the diameter of the storm in 
miles, and t is the number of 
hours it will last. A typical 
hurricane has a diameter of 
about 40 miles. Estimate how 
long a typical hurricane lasts. 
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16. 
2t, 


31. 





Find two consecutive perfect squares between 
which each number lies. 


Solution: 60 is between 49 and 64. 





36. Aviation The British Airways Concorde flies at a height of 60,000 
feet. To the nearest mile, about how far can the pilot see when he or 
she looks out the window on a clear day? Use the formula d = 1.5 Vh, 
where d is the visible distance in miles and h in the height in feet. 


37. Geometry You can use the formula 


A = V s(s — a)(s — b)(s — c) to find the area of a 


triangle given the measures of its sides. In the 
formula, a, b, and c, are the measures of the sides, 
A is the area, and s is one-half the perimeter. The 
figure shows a triangular plot of land that 
contains a large lake. Estimate the area of the 
triangle to the nearest square mile. 





38. Law Enforcement When police officers investigate traffic accidents, 
they need to determine the speed of the vehicles involved in the 
accident. They can measure the skid marks and then use the formula 


s = V 30df. In the formula, s is the speed — 
in miles per hour, d is the length of the Friction Factor (f) 
skid marks in feet, and f is the friction concrete asphalt 
factor that depends on road conditions. 
The table gives some values for f. 





Use the formula to determine the speed in miles per hour for each 
skid length and road condition. Round to the nearest tenth. 


a. 40-foot skid, wet concrete b. 150-foot skid, dry asphalt 
c. 350-foot skid, wet asphalt d. 45-foot skid, dry concrete 


39. Critical Thinking Find three numbers that have square roots between 
3 and 4. 


Mixed Review Find each square root. (Lesson 8—5) 


40. \/0.36 41. V256 42. \/729 43. = 


Express each measure in standard form. (Lesson 5—4) 
44. 2 gigabytes 45. 4 nanoseconds 46. 6.5 megahertz 


Write an equation in slope-intercept form of the line having the given 
slope that passes through the given point. (Lesson /—3) 


47. 5; (3, -2) 48. <; (0,8) 49. —5; (5, 4) 





§ r 

candardized 50. Grid in Tim drove 4 hours at an average speed of 60 miles per hour. 

ea Practice a How many hours would it take Tim to drive the same distance at an 
"D q 


7 average speed of 50 miles per hour? (Lesson 6—6) 


51. Multiple Choice Which statement is not correct? 


(Lesson 3—1) 
‘28 é +5 l Er i eW 
Ass B 5<% C Ti < i3 D3<33 
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What You'll Leam 


You'll learn to use the 
Pythagorean Theorem 
to solve problems. 


Why It’s Important 
Carpentry 


Carpenters use the 
Pythagorean Theorem 
to determine whether 
the corners of a deck 
are right angles. 

See Example 4. 





The sides of the right triangle below have lengths of 3, 4, and 5 units, 
The relationship among these lengths forms the basis for one of the most 
famous theorems in mathematics. 







this square 
is 9 square 
units. 


The area of —__ i oe x, 


EN The area of this 
square is 25 square 
units. 


The area of this 
square is 16 square 
units. 





The two sides that form the right angle are called the legs. In the 
triangle above, the lengths of the legs are 3 units and 4 units. The side 
opposite the right angle is called the hypotenuse. The hypotenuse of this 
triangle has a length of 5 units. 


The squares drawn along each side of the triangle illustrate the 
Pythagorean Theorem geometrically. Study the areas of the squares. Do 
you notice a relationship between them? The area of the larger square is 
equal to the total area of the two smaller squares. 


29=9+16 
=o + i 


This relationship is true for any right triangle and is called the 


Words: In aright triangle, the square of the length of the 
hypotenuse, c, is equal to the sum of the squares of the 


lengths of the legs, a and b. 
Pythagorean 


Theorem Symbols: cç? = a? + b° 
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Example Find the length of the hypotenuse of the right triangle. 


c? =Q? + b? Pythagorean Theorem 
c? = 152 +8? Replace a with 15 and b with 8. 
c? = 225 + 64 
c? = 289 
c= y 29 Find the square root of each side. 
C= 1/ 
The length of the hypotenuse is 17 feet. 








Your Turn 


a. Find the length of the hypotenuse of a right triangle if the lengths 
of the legs are 6 meters and 8 meters. 





You can also use the Pythagorean Theorem to find the length of a leg of 
a right triangle. 





Example Find the length of one leg of a right 
triangle if the length of the hypotenuse j- 6m 
is 14 meters and the length of the other 
leg is 6 meters. Round to the nearest bm 
tenth. 
e =g + b? Pythagorean Theorem 

142 = 62 +.b7 Replace c with 14 and a with 6. 

196 = 36 + b? 
196 — 36 = 36 — 36 + b? Subtract 36 from each side. 

160 = b? Estimate: Since 10* = 100 and 


V160 =b 152 = 225, V 160 is between 10 and 15. 
160 [V] [ENTER] /2.54911064 


To the nearest tenth, the length of the leg is 12.6 meters. 





Your Turn 


Find each missing measure. Round to the nearest tenth. 


b. 25 in. C. 
7 in. 
20 cm 


acm 
bin. 


10 cm 
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A converse of a theorem is the reverse, or opposite, of the theorem. Yoy 
can use the converse of the Pythagorean Theorem to test whether a 
triangle is a right triangle. 


Converse 
of the if cis the measure of the longest side of a triangle and 


SLUECULTU® c? = a? + b?, then the triangle is a right triangle. 
Theorem 














The measures of the three sides of a triangle are 5, 7, and 9. 
Determine whether this triangle is a right triangle. 


c? =a? +b? Pythagorean Theorem 

92 £524 72 Replace c with 9, a with 5, and b with 7. 
81 = 25 + 49 

81 # 74 


Since c? + a? + b?, the triangle is not a right triangle. 


The measures of three sides of a triangle are given. Determine 
whether each triangle is a right triangle. 


d. 20, 21,28 e. 3/, 12, 34 


A carpenter checks whether the corners of a deck are square by 
using a 3-4-5 system. He or she measures along one side in 3-foot 
units and along the adjacent side in the same number of 4-foot 
units. If the measure of the hypotenuse is the same number of 
5-foot units, the corner of the deck is square. If a corner is square, 
it is formed by a right angle. So, the triangle is a right triangle. 


Suppose a carpenter measures 


along one side of a deck, a g Banc | 
distance of 9 feet, and ame ON 

Ott a ‘Sc 12 ft 
along the adjacent side, iee No D 
a distance of 12 feet. The iiic i 
measure of the hypotenuse T a fe... o 
is 15 feet. Is the corner of |S 





the deck square? 


Explore You know that the measures of the sides are 9, 12, and 15 
You want to know if the sides form a right triangle. 


Plan The measures of the legs are 9 and 12, and the measure ol ; 
a 
the hypotenuse is 15. Use these numbers in the Pythagore 
Theorem, 
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710 oo 
Solve c4 = Q? + b? Pythagorean Theorem 


152 = 92 + 122 Replace c with 15, a with 9, and b with 12. 
225 = 81 + 144 
225 = 225 


Since c* = a? + b?, the triangle is a right triangle and the 
corner of the deck is square. 


Examine The measures of the sides are 9, 12, and 15. They are 
multiples of a 3-4-5 triangle. The answer is reasonable. 








Check for Understanding 


Communicating 
Mathematics 


Guided Practice 








1. Draw a right triangle and label the right angle, 
the hypotenuse, and the legs. 


Vocabulary 







hypotenuse 
2. Explain how you know whether a triangle is leg 
a right triangle if you know the lengths of the Pythagorean Theorem 


three sides. converse 
D HAUETA Determine whether each sentence is true or false. 
Sample: 42 + 52 = 62 Solution: 16 + 25 + 36; false 


3. 92 + 102 = 11? 4, 7+ 244 =25 5. 32 + 122 = 202 


If c is the measure of the hypotenuse and a and b are the measures 
of the legs, find each missing measure. Round to the nearest tenth if 
necessary. 


6. re (Example 1) 
c ft 
6 ft acm| \15 cm 
8 ft 
5cm 
8. a= 30,c =34,b=? 9. a=7,b=4,c=? (Example 2) 


The lengths of three sides of a triangle are given. Determine whether 
each triangle is a right triangle. (Example 3) 


10. 9 ft, 16 ft, 20 ft 11. 9 mm, 40 mm, 41 mm 


12. Construction A builder is laying out the foundation for a house. 
The measure along one side is 12 feet, the adjacent side is 16 feet, 
and the hypotenuse is 21 feet. Determine whether the corner is a 
right angle. (Example 4) 
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Practice If c is the measure of the hypotenuse and a and b are the Measures 
of the legs, find each missing measure. Round to the nearest tenth if 
necessary. 

13. 14. 
ccm 20 ft 
Homework Help 5 em 16 ft 
13, 15, 17-19, 1 
ain. 
24, 35 24 in. 
Extra Practice es 3 yd 18. 5m 
3 yd 10m cm 
c yd 
19. a=6,b=3,c=? 20. b = 10, c = 11a =? 
21.c=29,a=20,b=? 22. a= 5,c=30,)=? 
23. a=7,b=9,c=? 24. a = 11,c = 20,b =? 


The lengths of three sides of a triangle are given. Determine whether 
each triangle is a right triangle. 


25. 
rE 
ras 
31. 


32. 


Applications and 33. 


Problem Solving 
ot Wo 





rl a o 
Şa 
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11 in., 12 in., 16 in. 26. 11 cm, 60 cm, 61 cm 
6 ft, 8 ft, 9 ft 28. 6 mi, 7 mi, 12 mi 

45 m, 60 m, 75 m 30. 1 mm, 1 mm, 2 mm 
Is a triangle with measures 30, 40, and 50 a right triangle? 


Find the length of the hypotenuse of a right triangle if the lengths of 
the legs are 6 miles and 11 miles. Round to the nearest tenth. 


Geometry Find the length of the diagonal of a rectangle whose 
length is 8 meters and whose width is 5 meters. Round to the 
nearest tenth. 


Carpentry The rise, 

the run, and the rafter 

of a pitched roof form 

a right triangle. Find 

the length of the rafter 
that is needed if the 

rise of the roof is 6 feet and 
the run is 12 feet. Round 
your answer to 

the nearest tenth. 


Rafter Length 








35. Architecture Architects often use arches when they design 
windows and doors. The Early English, or pointed, arch is based 
on an equilateral triangle. An equilateral triangle has three sides of 
equal measure. 


NA: 


In the figure at the right, the 
height h separates the equilateral 
triangle into two right triangles of 
equal size. Find the height of the 
arch. Round to the nearest tenth. 








36. Critical Thinking The figure shows — nnn 
three squares. The two smaller squares a A 
each have an area of 1 square unit. ' s 


a. Find the area of the third square. 


b. Draw a square on rectangular dot 
paper with an area of 5 square units. 





Mixed Review Estimate each square root to the nearest whole number. (Lesson 8—6) 
37. 65 38. 95 39. 200 40. 500 


Simplify. (Lesson 8—5) 


41. V225 42. —\/49 43. \/100 44, — |2 


V 25 
45. Finance To save for a new bicycle, Katie begins a savings plan. 
Her plan can be described by the equation s = 5w + 100, where s 
represents the total savings in dollars and w represents the number 
of weeks since the start of the savings plan. (Lesson /—3) 


a. How much money had Katie already saved when the plan started? 
b. How much does Katie save each week? 


standardized 46. Short Response Write the point-slope form of an equation for the 
- Practice "a line that passes through the point at (2, —4) and has a slope of —1. 
c om ai a 
| (Lesson 7-2) 


47. Multiple Choice Which set is the | | (0, 44y 
domain of the relation shown on 
the graph? (Lesson 6-1) 
A {—3,0, 2} 
B {-—4, —2, 3, 4] 
C neither A nor B 
D both A and B 


(2,3) 





t 
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| Materials 


| uncooked 
spaghetti 


SE ruler 
L grid paper 
aS scissors 


= calculator 
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Investigation 


Must Be TV 


Using the Pythagorean Theorem 


peee 
—_— 
—— 
= 





Look at an advertisement for an electronics store and you will find 
television sets that have 10-inch, 32-inch, and 36-inch screens. Did 
you ever wonder what these numbers represent? They represent the 
hypotenuse of a right triangle. 





A television set is shaped like 
a rectangle with length € and width 
w. The diagonal is a line segment 
from one corner to the opposite 
corner, which separates the screen diagonal 
into two right triangles of equal size. 
The diagonal is the hypotenuse of 
the right triangles. So, a 10-inch 
television set has a screen in which 
the diagonal is 10 inches. 








investigate 
1. Use a piece of uncooked spaghetti and grid paper to find several 
rectangles that have a 10-inch diagonal. 


a. Break the spaghetti so that one piece measures 10 inches. 
b. Place the spaghetti diagonally on the grid paper as shown below. 


c. Using the ends of the spaghetti as endpoints of the diagonal, 
draw horizontal and vertical lines from the endpoints to complete 
the rectangle. 





© 
eC T 
Ei 


ARNERI 
H- 
SSSR ERI 









































| 
' 








f d. Repeat Steps 1b and 1c four more times using 
the same piece of spaghetti and different pieces 


of grid paper. For each rectangle, change the 


angle at which you place the spaghetti on the 
grid paper. 


e. Cut out the rectangles. Choose the rectangle 


that looks most like a television screen. Describe 
how this rectangle is different from the others. 


2. Television manufacturers have set a standard 
ratio for the size of a television screen. The ratio 
of the height to the width is 3:4. For which of 


your rectangles is the ratio of the height to the 
width closest to 3:4? 


yn SSS SeA e a 


-Q Extending the Investigation ) 





-e ae ee 


In this extension, you will predict the 
dimensions of a 19-inch television screen. 


¢ Use a calculator and the Pythagorean 
Theorem to find the measures of five 


different rectangles that have a 19-inch 
diagonal. 


* Find the areas of each rectangle and the 
ratios of each height to width. 


Analyze the data and make a prediction , — ‘ 
i . -e a ; =- 

about the dimensions of a 19-inch 

television screen. 














Here are some ideas to help you present your conclusions to the class. 
* Make a poster that shows scale drawings of your rectangles. 


* Write a report in which you explain how you made your prediction. Be sure to 
Include the terms ratio and Pythagorean Theorem in your report. Then compare 
your prediction to the dimensions of an actual 19-inch television. 


RI NET Investigation For more information on ratios, 
visit: www.algconcepts.com 
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Understanding and Using the Vocabulary — internet 


Review Activitie, 


After completing this chapter, you should be able to define For more review activities, visit 
each term, property, or phrase and give an example or two www.algconcepts.com 

of each. 

Algebra Geometry 

base (p. 336) prime factorization (p. 358) hypotenuse (p. 366) 
composite number (p. 358) prime number (p. 358) leg (p. 366) 

exponent (p. 336) radical expression (p. 358) Pythagorean Theorem (p. 366) 
irrational numbers (p. 362) radical sign (p. 357) 

negative exponent (p. 348) scientific notation (p. 353) Logic 

perfect square (p. 336) square root (p. 357) converse (p. 268) 


power (p. 336) 


Complete each sentence using a term from the vocabulary list. 


ks 


>A 
3. 


When a number is expressed as a product of factors that are all prime, the 
expression is called the __? _ of the number. 


The symbol V is called a __? 
The square roots of numbers such as 2, 3, and 7 are fi 


4. The__? tells the relationship among the measures of the legs of a right 
triangle and the hypotenuse. 
5. In the expression 2°, the 3 is called the ___? __. It tells how many times 2 is 


© ND 


10. 





used as a factor. 


. The __?___ of a number is one of its two equal factors. 


The longest side of a right triangle is called the ___? 
When you express 5,000,000 as 5 X 10°, you are using 
Numbers like 25, 36, and 100 are called fi 
Numbers that are expressed using exponents are called __? 





Skills and Concepts 
Objectives and Examples 





e Lesson 8-1 Use powers in expressions. Write each expression using exponents. 
PA , Tih 9-9-9-9-9 W 5 squared 
cite fh “Te * i * using exponen S. 9.9.2.2. 
n-n-n-n=n* E A a > CIAM 
i Write each power as a multiplication 

Write 2° - 32 as a multiplication expression. expression. 

(23)(32) = (2)(2)(2)(3)(3) 15. 123 16. (-25 72 
18. arb? 19. 5x2yz2 20. —5m’ 
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Objectives and Examples 
, Lesson 8-2 Multiply and divide powers. Simplify each expression. 
21. b2-b 22. y-y-y 
_ 4 
oy')(5y") = (oxy + g 23. (a?b)(a?b?) 24. (3ab)(—4a2b?) 
10 
= 10y? r a?bt 
- o l 25. iP 26. 7p 
vy x \/Y 4 
Yy [X2 42x7 —15x° yz 
ae sli) 27. pE] 28. 2S 
= (x7 — atys ~ 3) 
= xty 





‘Lesson 8-3 Simplify expressions containing Write each expression using positive 
negative exponents. exponents. Then evaluate the expression. 








29. 273 30. 107? 
2-3 = a 
m g Simplify each expression. 
31. x4 32. m?n’ 
y? 2 
—25a°b® 27b~? 
35. BS ae: Gg 


*Lesson 8-4 Express numbers in scientific 


Express each measure in standard form. 
notation. 


37. 1.5 nanoseconds 38. 5 kilobytes 


3600 = 3.6 x 10° Express each number in scientific notation. 


TT EOP 39. 240,000 40. 0.000314 
41. 4,880,000,000 42. 0.000015 


Evaluate each expression. 


5 6 8 x 1073 
43. (2 x 10°)(3 X 10°) 44. 7X 10! 








‘Lesson 8-5 Simplify radicals. Simplify. 
45. V 121 46. — V 324 
V400 = V2.2.2.2.5.5 = 
= V 16-25 47. Ht 48. = 995 
= V16 : V25 
=4-5or 20 
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Objectives and Examples 


e Lesson 8-6 Estimate square roots. 


Estimate V 150. 


144< 150 <169 ... 100,121, 144, 


lo9,... 
V 144 < V 150 < V 169 


12< V150< 13 150 is closer to 144 
than to 169. 


The best whole number estimate for V 150 
is 12. 


e Lesson 8-7 Use the Pythagorean Theorem 
to solve problems. 


Find the length of the missing side. 


ct =a? +b e 
252 = 152 + b? 
625 = 225 + b? 25 ft 
625 — 225 = 225 — 225 + b? bh 
400 = b? 
20 = b 





58. Biology E. coli is a fast-growing bacteria 
that splits into two identical cells every 
15 minutes. If you start with one E. coli 
bacterium, how many bacteria will there 
be at the end of 2 hours? (Lesson 8-1) 


59. Geometry The area of a square is 
90 square meters. Estimate the length 
of its side to the nearest whole 
number. (Lesson 5-6) 
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Review Exercises 


Estimate each square root to the nearest 
whole number. 


49. V19 
50. V108 
51. V200 


53. Which is closer to V50, 7 or 8? 


If c is the measure of the hypotenuse and 
a and b are the measures of the legs, find 
each missing measure. Round to the 
nearest tenth if necessary. 

54. oo 15m 


N 
9 cm Com 


12 cm 


56. a = 6 mi, b = 10 mi, c=? 
57. b=6,c=12,a=? 


Applications and Problem Solving 


60. Construction Park managers want to 
construct a road from the park entrance 
directly to a campsite. Use the figure below 
to find the length of the proposed road. 


(Lesson 5—/) 


Proposed Road 
8 mi 


15 mi 


Campsite 








4 Write a multiplication problem whose product is 12x°. 
9, Explain why 3 is the square root of 9. 
3, Draw a figure that can be used to estimate v96. 


evaluate each expression if x = 2, y = 3, z = —1, and w = —2. 
4, 3x° 5. 5w°y 6. 12y~2 7. 70 


Simplify each expression. 
g xy? 
8. (a2b2)(a5b) =. 10. m! 11. 





Express each number in scientific notation. 
12. 0.00000125 13. 36,000,000,000 


Evaluate each expression. Express each result in scientific notation and 
standard form. 


3 
14, (8.2 X 10-5)(1 x 1073) 15. LX 


2 X 1072 


Estimate each square root to the nearest whole number. 


16. V5 17. y0 18. V63 19. V395 


Find each missing measure. Round to the nearest tenth if necessary. 


20. 21. b ft Ze . 
Sii 10 in. ih, 
em 15 ft 10 ft 
9 in. 
8m 


23. Chemistry The diameter of an atom is about 1078 centimeter and the 
diameter of its nucleus is about 107 '¥ centimeter. How many times as 
large is the diameter of the atom as the diameter of its nucleus? 


24. Sports Gymnastic routines are performed on a 40-foot by 40-foot square 
mat. Gymnasts usually use the diagonal of the mat because it gives them 
more distance to complete their routine. To the nearest whole number, how 
much longer is the diagonal of the mat than one of its sides? 

25, Sequences The first term of the sequence 1, > +, Š, ...can be written 


as 2°. Write the next three terms using negative exponents. 
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Pythagorean Theorem Problems 


All standardized tests contain several problems that you can 

solve using the Pythagorean Theorem. The Pythagorean Theorem 
states that in a right triangle, the sum of the squares of the measures 
of the legs equals the square of the measure of the hypotenuse. 


PN EETA 
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- aag Preparing for Standardized Tests 








The 
( Princeton 
Review 






Test-Taking Tip 
The 3-4-5 right triangle 
and its multiples, like 
6-8-10 and 9-12-15, 
occur frequently on 
standardized tests. 
Other commonly used 
Pythagorean triples 
include 5-12-13 and 
7-24-25. 


State Test Example SAT Example 


Use the information in the figure below. Find 
BC to the nearest centimeter. 


B 


40cm 
C 
Ao 30 cm 
A 31cm B 41cm 
C 51cm D 80cm 


Hint Use the Pythagorean Theorem twice. 


Solution The figure is made up of two 
right triangles, AABD and ABDC. BD is 
the hypotenuse of AABD. BD is also a leg 
of ABDC. 


First, find BD. Then use BD to find BC. 
(BD) = 92 + 402 (BC)? = 302 + 41? 
(BD)* = 81 + 1600 (BC)* = 900 + 1681 
(BD)* = 1681 (BC)? = 2581 

BD = 41 BC = 50.80 


The answer is C. 
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A 25-foot ladder is placed against a vertical 
wall of a building with the bottom of the 
ladder standing on concrete 7 feet from the 
base of the building. If the top of the ladder 
slips down 4 feet, then the bottom of the 
ladder will slide out how many feet? 


A 5ft B 6 ft 
C 7 ft D 8 ft 


Hint Start by drawing a diagram. 


Solution The ladder placed against the wall 
forms a 7-24-25 right triangle. After the ladder 
slips down 4 feet, the new right triangle has 
sides that are multiples of a 3-4-5 right triangle, 






15-20-25. 
T F4 ft 
Ladder slips 4 ft z 
Height has to 
n be 24 ft since 20 ft 
7? + 24° = 257. 
7ft l—_x—-l 7 ft 


The bottom of the ladder will be 15 feet from 
the wall. This means the bottom of the ladder 
will slide out 15 — 7 or 8 feet. 


The answer is D. 
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after you work each problem, record your 
answer on the answer sheet provided or 
ona sheet of paper. 


multiple Choice 


i. Diego bought 3 fish. Every month, the 
number of fish doubles. The formula 
f= 3: 2" represents the number of fish he 
will have after m months. How many fish 
will he have after 4 months if he keeps all 
of them and none of them dies? 


A 12 B 24 
C 48 D 1296 


2, Which number is greater than 2.8? 


A 175% B V12 


C -3.5 D 5.6 x 107! 


3. A wire from the top of a 25-foot flagpole is 
attached to a point 20 feet from the base of 
the flagpole. To the nearest whole number, 
find the length of the wire. 





A 45 ft B 32 ft 
C 15 ft D 35 ft 

4. Which of the following are measures of 
three sides of a right triangle? 
A478 B 10, 15, 20 
C 3,7,9 D 9,12,15 

5. Which equation does not have 6 as a 
Solution? 
A 2(x - 6) =0 B 4x +3 =27 
C2x+1=14 D 2x x= 18 


® WWW.algconcepts.com/standardized_test 


6. In the figure, AABC C 


and AACD are right 2 
triangles. If AB = 20, i 

BC = 15, and AD = 7, 

then CD = — 

A 22. 20 

B 23. 

C 24. 

D 25. A 7D 


. A farmer wants to put a fence around a 


square garden that has a total area of 1600 

square feet. If fencing costs $1.50 per foot, 

how much will it cost to fence the garden? 

To solve this problem, begin by— 

A dividing 1600 by $1.50. 

B multiplying 1600 by $1.50 and taking 
the square root of the product. 

C dividing 1600 by 4 and multiplying by 
$1.50. 


D finding the square root of 1600 and 
multiplying by 4. 


. If x = 3, y = —-2,z = —1, and w = 5, then 


the value of 9xy?z w? is— 
A —590. so =105. 
C 1. D 108. 


9. On the first test of the semester, Jennifer 


scored a 60. On the last test of the semester, 
she scored a 75. By what percent did 
Jennifer’s score improve? 


Short Response 


10. The table shows the squares of six whole 


numbers. Describe one way that the digits 
in the squares are related to the digits in 
the original number. 


152 = 225 | 552 = 3025 | 1352 = 18,225 
952 = 625 | 952 = 9025 | 1752 = 30,625 
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Make this Foldable to help you organize 


information about polynomials. Begin with a sheet 
of notebook paper. 








@ Fold lengthwise to the holes. 


© Cut along the top line and 
then cut three tabs. 















© Label the tabs using the 
lesson concepts as shown. 


















Reading and Writing Store the foldable in a 
3-ring binder. As you read and Study the chapter, 
write notes and examples under the tabs. 
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Congratulations! You have been selected to design the box for a new 
caramel corn snack. The manufacturers would 


like you to present three 


possible box designs. Each box must be a rectangular prism with a 


surface area of 150 square inches. Make a pattern for each of the three 
box designs. In a one-page paper, explain which box design you think 


will be best for the new product snack. 


Working on the Project 


Work with a partner and choose a strategy. Here 
are some suggestions to help you get started. 


e Cut apart an empty cereal box along its edges 
to make a pattern for the surface area of a 


rectangular prism. 


Find the area of each of the six faces and the 
surface area of the prism. 


Suppose you don’t know the measurements o 
the prism. Let € represent the length, w repres 


the width, and h represent the height of the prism. 


Write a polynomial expression for the surface 


Technology Tools 
e Use a calculator to find the surface area of your patterns. 


e Use drawing software to make patterns for your boxes. 


interNET Research For more information about packaging, visit: 


SRRISSERRE www.algconcepts.com 
gORIFOLIg 


Presenting the Project 








LOOK for a pattern 
Draw a diagram 


Make a table 


Work backward 
Use an equation 
lit a Ke a gra oh 


Guess and check. 


f 
ent 





area of the prism. 








Prepare a portfolio of your box designs. Make sure your portfolio contains the 


following information: 


e your calculations of the surface area of each box design, 


è a one-page paper promoting the box design you think will be best, and 


è a name for the new product and a logo or des 


ign for the box. 
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P 


7 ma 
J 


What You’ll Learn 
You'll learn to identify 
and classify 
polynomials and find 
their degree. 


Why It’s Important 
Medicine Doctors 
can use polynomials 
to study the heart. 
See Exercise 57. 















A monomial is a number, a variable, or a product of numbers and 


variables that have only positive exponents. A monomial cannot have 4 
variable as an exponent. The tables below show examples of expressions 
that are and are not monomials. 


a number 

a variable 

the product of variables 
“the product of numbers 

and variables 





Not Monomials 





has a variable as an exponent 


5a + | includes a negative exponent 


l 


Determine whether each expression is a monomial. Explain why or 
why not. 









—6ab 
—6ab is a monomial because it is the product of a number and variables. 


m? — 4 


9) a ó mea ‘ 
m* — 41s not a monomial because it includes subtraction. 


Your Turn 


b. 5z~° C. d. xt 








A monomial or the sum of one or more monomials is called a 


~ ) . > ~ 
polynomial. For example, xX +x? + 3x+2isa polynomial. Each 
monomial is a term. The terms of the polynomial are x”, x4, 3x, and 2. 
Recall that to subtract, you add the opposite 
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Special names are given to polynomials with two or three terms. A 
polynomial with two terms is a binomial. A polynomial with three terms 
is a trinomial. Here are some examples. 







Binomial Trinomial 


3a + Sab + 2b? 











Examples State whether each expression is a polynomial. If it is a polynomial, 
identify it as a monomial, binomial, or trinomial. 


2m — 7 





The expression 2m — 7 can be written as 2m + (—7). So, it is a 
polynomial. Since it can be written as the sum of two monomials, 
2m and —7, it is a binomial. 


"A x?+3x—4-5 


The expression x? + 3x — 4 — 5 can be written as x? + 3x + (—9). So, it 
is a polynomial. Since it can be written as the sum of three monomials, 
it is a trinomial. 


a 
J 35,73 
The expression 2 — 3 is not a polynomial since > is not a monomial. 
Your Turn 
6 waenda f. 4m? +2 g. 3y7-6+7y 








The terms of a polynomial are usually arranged so that the powers of 
one variable are in descending or ascending order. 









Polynomial Descending Order Ascending Order 
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in terms of x 
in terms of y 





| 


| 





| 





The d@grée of a monomial is the sum of the exponents of the variable. 






Look Back 


Zero Power: 
Lesson 8-2 


hs 


Monomial Degree 





To find the degree of a polynomial, find the degree of each term. The 
greatest of the degrees of its terms is the degree of the polynomial. 


Degree of Degree of the 
Polynomial Terms the Terms Polynomial 


o | t 
’ p | 



















1, 
ara [#2 [eso] 6 
5x4 — 4a2b® + 3x | 5x4, -4ab®, 3x | 4,81 | 8 | 
Examples Find the degree of each polynomial. 

5a? +3 





Term Degree 





The degree of 5a? + 3 is 2. 
6x? — 4x*y — 3xy 









ay 


The degree of 6x? — 4x?y — 3xy is 3. 





y=y 
x=x',y=y! 





Your Turn 


h. 3x2 — 7x i. 8m? — 2m2n2 + 5 





Polynomials can be used to represent many real-world situations. 


The expression 14x? — 17x? — 16x + 34 can be used to estimate the 
number of eggs that a certain type of female moth can produce. 
In the expression, x represents the width of the abdomen in 
millimeters. About how many eggs would you expect this type 
of moth to produce if her abdomen measures 3 millimeters? 
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Explore You know the width of the 
abdomen. You need to 
determine the number of eggs 
that the moth can produce. 


Plan In the expression 
14x% — 17x? — 16x + 34, 
replace x with 3 to determine 
the number of eggs that the 
moth can produce. 





Female Cecropia Moth 


Solve 14x? — 17x? — 16x + 34 = 14(3)3 — 17(3)* — 16(3) + 34 
= 14(27) — 17(9) — 16(3) + 34 
= 378 — 153 — 48 + 34 
= Fi 


Examine Check your computations by adding in a different order. 


378 — 153 — 48 + 34 2 378 + 34 + (-153) + (—48) 
2 412 + (—201) 
=211 


y 


The moth can produce about 211 eggs. 








Check for Understanding 









Communicating 1. Write an expression that is not a monomial. Vocabulary 
Mathematics Explain why it is not a monomial. monomial 
2. Explain how to find the degree of a polynomial 
polynomial. i Sete 


3. Arrange the terms of the polynomial 
3x2 + 5xy + 24? so that the powers of x are 
in ascending order. 


degree 





MathJournal 4. Write a definition for monomial, polynomial, binomial, and trinomial. Give 
\ three examples of each. 


Guided Practice Determine whether each expression is a monomial. Explain why or 
why not. (Examples 1 & 2) 
5. 7xy 6. a° +5 


State whether each expression is a polynomial. If it is a polynomial, 


identify it as a monomial, binomial, or trinomial. (Examples 3—5) 
7. 2mn + 3 8. 0 
9.2 - £2 10. h2-3h+8+2 
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Find the degree of each polynomial. (Examples 6 & 7) 
Th: ae le. 2 
13. 15m? + 4n 14. —6y%z — 4y2z 





15. Geometry To find the number of diagonals d in an n-sided figure, 
you can use the formula d = 0.5n* — 1.5n. (Example 8) 


Ny | | a. Find the number of diagonals in an octagon. 


b. How many diagonals are in a hexagon? 







Practice Determine whether each expression is a monomial. Explain why or 
| why not. 
16. 52 17. 7a +2 18. 2 


Homework Hel | 
ie 19. 8x7 20. y ° 21. —10a*b*c 





22-33, 54, 55 
33-45, 57 





State whether each expression is a polynomial. If it is a polynomial, 
identify it as a monomial, binomial, or trinomial. 












| ie ees 22, y> 23. 2⁄2 + 5y -7 24. a — 3a 
| Extra Practice 25. 2r +353 -ft 26. 17 + 12x3 — 3x4 27. 2m? +5-1 
HW | | 

| 28. —4j + 22-3 -E 30. | 

31. —12a2b%cd°e? 32. 2.5w? — viw?2 33. 3x + 4x 


Find the degree of each polynomial. 





34. 1 35. W 36. —14x’ 
37. 5p? + 3p +5 38. 4s* — 62° 39. p—4q+5r 
y | 40. 25a + a 41. a? -+ a +a 42. 15h" = 10gh? 
EE 43. 10v4w? + vw? 44. 3rst — 2r? +7 45. 5cd* — 2bed 


| 
Arrange the terms of each polynomial so that the powers of x are in 
descending order. 


46. 2x2 + xt — 6 47. x2- x +25- x’ 
| 48. 3x — 4x¢y + 5 -— 3x° 49. 6w>x + 3wx? — 10x6 + 5x’ 


Arrange the terms of each polynomial so that the powers of x are in 
ascending order. 


50. 2+ x4 + x? + x? 51. 5x? — x? +74 2x 
52. ax — 60x? + 0.5x° + 4x? 53. 3x7y + 5xy4 — xy? + y” 


| 
| 
| 
| 

| 94. True or false: Every monomial is a polynomial. 

55. True or false: Every polynomial is a monomial. 

| 
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cations and 56. Geometry The surface area of a right cylinder 
m Solving is given by the polynomial 2mrh + 2ar2, where r 
proble Wo is the radius of the base of the cylinder and / is Se 
pill 


the height of the cylinder. 
a. Classify the polynomial. 


@ 





b. Find the surface area of a right circular 
cylinder with a height of 5 feet and a radius 
of 3 feet. Round to the nearest tenth. 

c. The volume of a cylinder is given by the expression mr2h. Using 
the same height and radius as in part b, find the volume of the 
cylinder. Round to the nearest tenth. 


57. Medicine Doctors study the heart of a potential heart attack patient 
by injecting a dye in a vein near the heart. In a healthy heart, the 
amount of dye in the bloodstream after t seconds is given by the 
expression —0.006f4 + 1.79t — 0.537 + 0.148. 


a. Arrange the terms of the polynomial so that the powers of t are in 
descending order. 


b. Find the degree of the polynomial. 


58. Critical Thinking A number in base 10 can be written in polynomial 
form. For example, 3247 = 3(10)° + 2(10)? + 4(10) + 7(10)?. 
a. Write the year of your birth in polynomial form. 


b. Suppose 2356 is a number in base a. Write 2356 in polynomial 
form. 


c. What is the degree of the polynomial in part b? 


Mixed Review . . . , 
The lengths of three sides of a triangle are given. Determine whether 
each triangle is a right triangle. (Lesson 8—7) 


59. 5cm, 12 cm, 13cm 60. 2 in., 3 in., 4 in. 61. 8 ft, 15 ft, 17 ft 


Estimate each square root to the nearest whole number. (Lesson 8—6) 


62. V20 63. V50 64. V75 65. V120 


66. Population In 2050, Earth’s population is expected to be 
8,900,000,000. Write this number in scientific notation. (Lesson 8—4) 


Simplify each expression. (Lesson 8-3) 
k-3 


67. xy > 68. -3 


Standardized 

lest Practice „„* 69. Multiple Choice The graph of y = 3x + 6 

DD Dq i is shown at the right. Which is the slope of 
a line parallel to the graph of y = 3x + 6? 
(Lesson 7—7) 
A -3 


B 
1 
C -3 D 








Qə 





Die 
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used to find the size 
= 


of a picture. 
See Exercise 43. 

Red tiles are used to represent —1, —x, and —x*. The model of the 
polynomial —x* — 2x — 3 is shown below. 





Once you know how to model polynomials using algebra tiles, you can 
use algebra tiles to add and subtract polynomials. 


| | pEi 
| | 
Wey i 
| | | 
it | 1 | 
MANEI 1 
LIE 
What You’ll Leam You can use algebra tiles like the ones below to model polynomials. 
You'll learn to add and 
subtract polynomials. x2 à m 
Why It’s Important 
Framing Addition 
of polynomials can be A model of the polynomial 2x? + 3x + 1 is shown below. 


Hands-On Algebra 


| 
| -n 
| | a Algebra Tiles 
| 
Materials: = algebra tiles 
’ 
. 





Add x? + 2x — 3 and x? — x + 4. 
Step 1 Model each polynomial. 


x7+2x-3 x7-x+4 





os. 
Look Back ` Step2 Combine like shapes and remove all zero pairs. Recall that a 
zero pair is formed by pairing one tile with its opposite. 







Zero Pair: 
Lesson 2-3 


C wa 
x? x? x x mm) 
a 

Ea. 


Therefore, (x? + 2x — 3) + (x2 - x + 4) = 2x2 +x+1. 
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Try These 

Use algebra tiles to find each sum. 

4s (OE O) > x = 2) 2. (—2x + 3) + (4x — 3) 

3. (2x? + 2x — 4) + (x? + 3x +7) 4. (3x2 +x -4) + (x? -— 2x - 1) 
5. (x2 — 1) + (2x + 3) 6. (2x2 + 3) + (x? — 2x — 1) 


7. Write a rule for adding polynomials without models. 





You can add polynomials by grouping the like terms together and then 
finding their sum. 


| Examples Find each sum. 


Lp (4x — 3) + (2x + 5) 


Method 1 

Group the like terms together. 

(4x — 3) + (2x + 5) = (4x + 2x) + (—3 + 5) Group the like terms. 
= (4 + 2)x + (—3 + 5) Distributive Property 
=6x+2 








look Back 


Like Terms: 
Lesson 1—4 


Method 2 
Add in column form. 

4x — 3 Align the like terms. 
(+) 2445 

6x + 2 


rm (x2 + 2x — 5) + (3x7 — x + 4) 


(x2 + 2x — 5) + (3x? — x + 4) = (x* + 3x?) + (2x — x) + (—5 + 4) 
= (1 + 3)x? + (2— 1)x + (-5 + 4) 
= 4x2 + 1x -—lor4x*+x-1 

Check your answer by adding in column form. 


ey (2x2 + Sxy + 3y?) + (8x? — 74°) 


2x? + 5xy + 3y? 
(+) 8x7 at's 
10x2 + 5xy — 4y? 





Your furn 
a. (3x + 9) + (5x + 3) b. (—2x2 + x + 5) + (x? — 3x + 2) 
cS. a2 — 2ab + 4b? d. (7m? — 6) + (5m — 2) 

(+) 7a? — 2b? 
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Look Back 


Subtracting 
Integers: 
Lesson 2-4 


Examples 





Recall that you can subtract an integer by adding its additive inverse 
or opposite. 


2-—3=2+(-3) The additive inverse of 3 is —3. 
5 —(-4) =5+4 The additive inverse of —4 is 4. 


Similarly, you can subtract a polynomial by adding its additive inverse 
To find the additive inverse of a polynomial, replace each term with its 
additive inverse. 






LED Additive Inverse 


2x2 — Bxy + y? | —2x? + 5x — y? 


-t 2 = hz 
—(x¢ + 3x — 1) = —x* — 3x +1 
—(2x? — 5xy + y*) = —2x? + Sry -¥ 








Find each difference. 
(6x + 5) — (3x + 1) 


Method 1 
Find the additive inverse of 3x + 1. Then group the like terms 


together and add. 
The additive inverse of 3x + 1 is —(3x + 1) or —3x — 1. 
(6x + 5) — (3x + 1) = (6x + 5) + (—3x — 1) Add the additive inverse. 


= (6X — 3x) + =) Group the like terms. 
= (6 — 3)x + (5 — 1) Distributive Property 


=3x+4 
Method 2 
Arrange like terms in column form. 
6x +5 6x + 5 
ek ae Add the additive inverse. (+) -—3x-1 
3x +4 


(2y? — 3y + 5) — (y? + 2y + 8) 
The additive inverse of y* + 2y + 8 is —(y* + 2y + 8) or —y? — 4y 7 8. 
(2y* — 3y + 5) — (y? + 2y + 8) = (2y? — 3y + 5) + (-y2 — 2y - 8) 
= (2y° — 14°) + (—3y — 2y) + 6-8) 
= (2 — 1)y7 + (-3 — 2)y + 6 - 8) 
= 1y? + (—5y) + (—3) or y2 — 5y-9 
To check the answer, add y* — 5y — 3 and y? + 2y + 8. The sum should be 
2y? = 3y:+ 5. 
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Example 





Geometry Link 














(3x2 + 5) — (—4x + 2x? + 3) 


Reorder the terms of the second polynomial so that the powers of x 
are in descending order. 


—4x + 2x? + 3 = 2x2? — 4x + 3 


Then arrange like terms in column form. 
3x? +5 3x2 +5 
(—) 2x2? — 4x +3 Add the additive inverse. (+) —2x4+ 4x — 3 


x*+4x+2 
e. (3x — 2) — (5x — 4) f. (10x2? + 8x — 6) — (3x? + 2x — 9) 
g. 6m? +7 h. (5x? — 4x) — (2 — 3x) 


(—) —2m2 + 2m — 3 


Polynomials can be used to represent measures of geometric figures. 


B 
The perimeter of triangle ABC 
is 7x + 2y. Find the measure of axt+y 3x — Sy 
the third side of the triangle. 


A C 
Explore You know the perimeter of the triangle and the measures 


of two sides. You need to find AC, the measure of the third 
side. 


Plan The perimeter of a triangle is the sum of the measures of 
the three sides. To find AC, subtract the two given measures 
from the perimeter. 


Solve AC = Perimeter — AB — BC 


a 
AG. mr ZY) - (2k gm OF — OY) 
SUR Ay) (2k — Y) + (2k + Oy) 
= [Fe + (—2x) + (—3x)] + [2y + (y) + Sy] 
eek (772) + (-—3)|x + [2 + (—1) + Sly 
= 2x + 6y 
The measure of the third side of the triangle, AC, is 2x + 6y. 
Examine Check by adding the measures of the three sides. 
Bet .¥ 
Bx — DY 
(+) 2x + 6y 
7x + 2y The perimeter is 7x + 2y. The answer checks. 
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Check for Understanding 





Communicating 1. Describe the first step you take when you add or subtract 
Mathematics polynomials in column form. 


2. Explain how addition and subtraction of polynomials are related. 


Guided Practice OUTLET Find the additive inverse of each polynomial. 





Sample 1: 6y — 3z Sample 2: —a? + 2ab — 3b? 
Solution: —6y + 3z Solution: a? — 2ab + 3p? 

3. 2a + 9b 4. —4m + 6n 5. x? + 8x +5 

6. —3h2 — 2h - 3 7. 4xy* + 6x*y — y’ 8. -20 + °- 3c 


Find each sum. (Examples 1-3) 
9. 6y — 5 10. = 6 +5 


(+) 2y +7 (+)x2+4x-7 
11. (2x2 + 4x + 5) + (x? — 5x — 3) 12. (2x? — 5x + 4) + (3x2 - 1) 
Find each difference. (Examples 4—6) 
13. 3x+4 14. 6m? — 5m +3 
(-)x+2 (—) 5m? + 2m — 7 


15. (5x2 + 4x — 1) — (4x2? +x +2) 16. (5x2 — 4x) — (—3x + 2) 





17. Geometry The perimeter of triangle E 
DEF is 12x? — 7x + 9. Find the 
measure of the third side of the 3x? + 2x — 1 
triangle. (Example 7) 
D 8x2- 8x +5 F 
Practice Find each sum. 
18. 2x+3 19.  2x2-5x+4 20. 9 2x2 + 3ry-4 
z=! (+) 2x2 + 8x - 1 (+)4x2 +H 
Homework Help 
21. (12x + 8y) + (2x — 7y) 22. (—7y + 3x) + (4x + 3y) 
23. (n? + 5n +3) + (2n? + 8n +8) 24. (5x2 — 7x + 9) + (3x2 + 4x- 6) 
25. (5n* — 4) + (2n? — 8n + 9) 26. (2x2 + 3xy — 3y?) + (22-59 
Extva Practice Find each difference. 
See page 710. , 1] 
27. 9x +5 28. 5a? +7a+9 29. 3x2 + 41 
(~) 4x = 3 (—) 3a? + 4a + 1 (—) 4x2 + 1t 


392 Chapter 9 Polynomials 





30. (3x — 4) — (5x + 2) 31. (9x — ay) — (12x = W) 
32. (2x? + 5x + 3) — (x2 — 2x +3) 33. (3a2 + 2a — 5) — (2a? — a — 4) 
34. (3x? + 5x + 4) — (—1 + x?) 35. (5x? — 4xy) — (2y? — 3xy) 


Find each sum or difference. 
36. (6x3 — 10) — (2x3 + 5x + 7) 37. (2pq + 3qr — 4pr) + (5pr — 3qr) 
38. (3 + 2a — a?) + (a? + 8a + 5) 39. (—x2y — 4x24?) — (x?y + 3x?) 





40. Find the sum of (x? + x + 5), (3x? — 4x — 2), and (2x? + 2x — 1). 
41. What is x? + 6x minus 3x2 + 7? 





Applications and 42. Geometry The measure of each side of a triangle is 3x + 1. Find its 
Problem Solving perimeter. 
oo vo, 
q © 43. Framing The standard k— w + 4 — 
measurement for a — 
custom-made picture 
frame is the united inch. 
It refers to the sum of 
the length and the 
width of a picture to 
be framed. Suppose 
a picture’s length 
is 4 inches longer 
than its width. Then 
the width is w and 
the length would be 
w +4. 


a. Write a polynomial that represents the size of the picture in united 
inches. 





b. If the width is 15 inches, use the polynomial from part a to find the 
size of the picture in united inches. 


44. Critical Thinking One polynomial is subtracted from a second 
polynomial and the difference is 3m? + m — 5. What is the difference 
when the second polynomial is subtracted from the first? 


Mixed Review Find the degree of each polynomial. (Lesson 9-1) i 
45. y2 + 3y +2 46. nê + 3n? +2 AT. Bx + 2x*y 


48. Sailing A rope from the top of a mast on a sailboat extends to a 
point 6 feet from the base of the mast. Suppose the rope is 24 feet 
long. To the nearest foot, how high is the mast? (Lesson 8-7) 





Simplify each expression. (Lesson 8-2) 





49. (x?y)(x3y7) 50. (4a2)(2a*) 51. (—2y)(—5xy) 
$ 
at tized 52. Multiple Choice Which relation is a function? (Lesson 6-4) 
D gy. Pa i A {(3, 1), (4, 2), (2, 3), (1, 2)} S 1, 1)(—1, 3) 33) (-1,2)] 
X C {(—1, 3), (1, 4), (3, 2), (1, 2)} (2, 1), (4,2) (3, 3 (, 2)j 
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’ Suppose you have é e whose length and width are x units. If y 
What You’ll Leam uppose you have a square wl oth é : f you 


, increase the length by 3 units, what is the area of the new figure? 
You'll learn to multiply crease the length by pan E 


a polynomial by a You can model this problem by using algebra tiles. The figures show 

monomial. how to make a rectangle whose length is x + 3 units and whose width js 
x units. 

Why It’s Important x + 3 units 





Recreation You can —— 


X 1 1 1 
use monomials and 
polynomials to solve X xe a ee EP x units x? XXX 
problems involving 


recreation. 
See Exercise 65. 





The area of any rectangle is the product of its length and its width. The 
| area can also be found by adding the areas of the tiles. 


Formula Algebra Tiles 

A = tw A=x*+x+x4+x 
= (x + 3)x or x(x + 3) = x? + 3x 
= x? + 3x 


Since the areas are equal, x(x + 3) = x* + 3x. Another expression for the 
a p) n 
same area is x4 + 3x square units. 








The example above shows how the Distributive Property can be used to 
multiply a polynomial by a monomial. 







Words: To multiply a polynomial by a monomial, use the 
Distributive Property. 

Multiplying a symbols: a(b+c)=ab+ ac 

MCE LE E Model: b c 

a Monomial 








Find each product. 


| 
| 
| 









yly + 5) p 5 
y(y + 5) = y(y) + y(5) 
= y? + Sy y y2 5y 
o 
Look Back ~ 
| Multiplying Powers: b(2b2 + 3) op? i 
Lesson 8-2 b(2b? + 3) = b(2b2) + b(3) i 
a 2b? + 3h b 2h 3b 


C 


| 394 Chapter 9 Polynomials 











—2n(7 — 5n?) 7 -5n? 


—2n(7 — 5n*) = —2n(7) + (—2n)(—5n?) 3 
= —14n + 10n? = oe 


3x3(2x2 — 5x + 8) 
3x3(2x? — 5x + 8) = 3x3(2x2) + 3x3(—5x) + 3x3(8) 
= 6x° — 15x4 + 24x3 





a. sie +S) 
c. —5a(6 — 3a?) 


b. 4x(3x* — 7) 
d. 2m*(5m* — 7m + 8) 





Many equations contain polynomials that must be multiplied. 





Examples Solve each equation. 
5 





11(y — 3) + 5 = 2(y + 22) 


11(y — 3) + 5 = 2(y + 22) 
lly — 33 + 5 = 2y + 44 









look Back Distributive Property 





Solving Equations lly — 28 = 2y + 44 Combine like terms. 
with Groupin 
Svea a lly — 28 — 2y = 2y + 44 — 2y Subtract 2y from each side. 
Lesson 4-7 9y — 28 = 44 
9y — 28 + 28 = 44 + 28 Add 28 to each side. 
9y =.72 
4 = z Divide each side by 9. 
y= 8 The solution is 8. 


“Ð wlw +12) = wlw + 14) + 12 
w(w + 12) = w(w + 14) + 12 


& 
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w2 + 12w = w? + 14w + 12 
we + 12w — w? = w? + 14w + 12 — w? 


Distributive Property 
-_ i 
Subtract w4 from each side. 


12w = 14w + 12 
12w — 14w = 14w + 12 — 14w Subtract 14w from each side. 
—2w = 12 
—2w — to j 17 2 pP a cy 2 7 — 9 
ae Divide each side by —2. 
w = —6 The solution is —6. 
Your Turn 
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You can apply multiplication of a polynomial by a monomial to 
problems involving area. 


3x 





Find the area of the shaded region in 


Geometry Link simplest form. = 
x+2|x 
Subtract the area of the smaller rectangle 


from the area of the larger rectangle. 


area of larger rectangle:  3x(x +2) A= tw 
area of smaller rectangle: 2x(x) 
area of shaded region: oxy + 2) — 24) 


A = 3x(x + 2) — 2x(x) 
= 3x(x) + 3x(2) — 2x(x) Distributive Property 
= 3x? + 6x — 2x 
= 1x? + 6x or x? + 6x Combine like terms. 


The area of the shaded region is x? + 6x. 


Check for Understanding 











Communicating 1. Name the property used to express 3n(2n — 6) as 6n? — 18n. 
Mathematics 
2. Write an expression for the area of 2x+3 
the rectangle at the right in the 
following two ways. | y 2 i 
a. a product of a monomial and a 
polynomial 


b. asum of monomials 


3. VOU Consuelo says that 2x(3x + 4) = 6x* + 8x is a true 
ITAIT; statement. Shawn says that 2x(3x + 4) = 6x? + 4 is a true 


statement. Who is correct? Explain. 


Guided Practice Find each product. (Examples 1—4) 
4. 2(y + 5) a XX t 2) 6. 3a(a — 1) 
7. —4(x — 2) 8. —3n(5 — 2n) 9. 4z(z? — 2z) 


10. 2(2d* + 3d + 8) 11. 3(8y* + 3y — 5) 12. —2a(4a* — 3a - 1) 


Solve each equation. (Examples 5 & 6) 
13. 7(x + 2) = 42 14. 4(y — 8) + 10 = 2y + 12 
15. —3(2a — 4) +9 =3(a + 1) 16. x(x + 3) + 5x = x(x +5) +9 


17. Geometry Find the area of the shaded 
region in simplest form. (Example 7) 
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practice Find each product. 
18. 2(x + 6) 19. —3(y + 3) 20. 7(2a + 3) 
21. x(x — 5) 22. n(n + 4) 23. z(3z — 2) 
24. 2m(m + 4) 25. 4x(2x — 3) 26. 5y(y + 1) 
27. —2a(a — 2) 28. —3x(x — 5) 29. —5y(6 — 2y) 
30. 35(4s? — 7) 31. 5d(d2 + 3) 32. —7p(-3p — 6) 


33. —2a(5a? — 7a + 2) 34. 4x(-2x + 7x?) 35. 5n(8n? + 7n? — 3n) 
36. —3y(6 — 9y + 4y*) 37. 7(—2a? + 5a — 11) 38. —5x?(3x? — 8x — 12) 
39. 1.2(c? — 10) 40. 0.1(4x? — 7x) 41. 0.25x(4x — 8) 


1 2 1 
42. 5(2x° — 6x) 43. 3 (6y" -9y +3) 44. a + 8x) 





See page 710. 


Solve each equation. 


45. 8(x — 3) = 16 46. 4(y —3)= -8 

47. 40 = 5(a + 10) 48. 2(x+4)+9=5x-1 
49. 6(a+2)-—5=20+3 50. 8x + 14 = 3(x — 2) + 10 
91.. 2(5a — 13) = 6(—2a + 3) 52. 3(2y — 4) = —2(2y — 9) 
53. 5(n + 7) =3(—2n +1) -1 54. b(b + 12) = b(b + 14) + 12 


Do. Cle +.8) ~ ele +3) — 23 = 3e4+71 
56. m(m ~ 8) + 3m = —2 + m(m — 9) 


57. What is the product of 4x and x? — 2x + 1? 
58. Multiply —2n and 3 — 5n. 


Simplify. 

59. 2a(a* — 5a + 4) — 6(a° + 3a — 11) 

60. 5#2(t + 2) — 5t(4t? — 3t + 6) + 3(£ — 6) 
61. 3n2(n — 4) + 6n(3n? + n — 7) — 4(n — 7) 


Applications and 62. Sports The length of a pool 


Problem Solving table is twice as long as its width. 
Mo, Suppose the width of a pool table 
‘6 is 4x — 1. What is the length of 
the table? 
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65. Recreation On the Caribbean island of 
Trinidad, children play a form of hopscotch 
called Jumby. The pattern for this game is 
shown at the right. Suppose the length of 
each rectangle is y + 5 units long and 
y units wide. 

a. Write an expression in simplest form for 
the area of the pattern. 


b. If y represents 10 inches, find the area of 
the pattern. 





66. Critical Thinking Write three different 
multiplication expressions whose product 


is 6a2 + 8a. 
Mixed Review Find each sum or difference. (Lesson 9—2) 
67. (2x + 1) + Ge — 3) 68. (3a — 2) — (a + 4) 
69. (x? + 2x — 3) + (2x? — 4x) 70. (y? + 8y) — (2y? +5) 


71. Ecology The deer population of the Kaibab Plateau in Arizona 
from 1905 to 1930 can be estimated by the polynomial 
—0.13x° + 3.13x4 + 4000, where x is the number of years after 
1900. Find the degree of the polynomial. (Lesson 9—1) 


Simplify. (Lesson 8—5) 


72. V81 73. -V/121 74. \/256 75. [a 


100 


Find the odds of each outcome if a die is rolled. (Lesson 5-6) 


76. a number less than 5 77. an odd number 


Test Practice "i 12 + (x — 7) = 21? (Lesson 4-7) 


CA> CB CES 


Test Practice // 78. Multiple Choice Which equation is equivalent to 


A 12x —7=21 B 12x — 84 = 21 
Cx+5=21 D19+x=21 


1. Find the degree of 3y* + 2y? — y2 + 5y — 3. (Lesson 9-1) 
2. Arrange the terms of 2xy + x? — 4? so that the powers of x are in 
descending order. (Lesson 9-1) 


Find each sum or difference. (Lesson 9—2) 


3. (4x2 + 3x) — (6x? — 5x + 2) 4. (2w* — 4w — 12) + (15 — 3w? + 2w) 


5. Sports In the National Football League, the length of the playing field 
is 40 feet longer than twice its width. (Lesson 9—3) 


a. Express the width and length of the playing field as polynomials. 
b. Find the polynomial that represents the area of the playing field. 
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nat You'll Learn 
you'll learn to multiply 
wo binomials. 


why ts Important 
Packaging The FOIL 
method can be used 

to find the dimensions 
of a cereal DOX. 

See Exercise 55. 








Katie has a square herb garden in which 
she grows parsley. The measure of each 
side is x feet. She wants to increase the 
length by 2 feet and the width by 1 foot 
so she can grow sage, rosemary, and 
thyme. A plan for the garden is shown 

at the right. Find two different expressions 
for the area of the new garden. 


p” 
sw 


> 
Ne. \4 


parsley ©. 


wry, \ A 


’ 
ey 
i 


rosemary 


= 


~ 
> 


One way to find the area of the garden is 
to use the formula for area. Find the product 
of the length and width of the new garden. 





AF 
x 


Formula 
A = lw 
= (x + 2)(x + 1) 


You can also find the area by adding the areas of the smaller regions. 


Sum of Regions 





parsley rosemary thyme 

x 1 

heel ole 

A= > x o AX +4 2x + 2 


= x2 + 3x +2 Combine like terms. 


Since the areas are equal, both expressions are equal. Therefore, 
(x + 2)(x + 1) = x? + 3x + 2. 


The multiplication expression can also be shown in the model below. 
Notice that the Distributive Property is used twice. 


Ae h 
x(x + 1) = x(x) + x(1) Area of top row 
= x? + 1x 
AON 
2(x + 1) = 2(x) + 2(1) Area of bottom row 
= 2% +2 





So, (x + 2)(x + 1) = 2x2 + Ix t+ 2x + 2orx? + 3x +2. 
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Hands-On Algebra 





Materials: L straightedge 
Use a model to find the product of (x + 2) and (x — 1). 
Step1 Put the x + 2 and x — 1 outside the box as 


shown. Note that x— 1 = x + (-1). 


Step 2. Use the Distributive Property to multiply 
x by x — 1 and place the products inside 
the boxes. 





Step 3 Use the Distributive Property to multiply 
2 by x — 1 and place the products inside 
the boxes. 


Step 4 Find the sum of the terms inside the 
boxes: x? — 1x + 2x — 2 =x7+1x-2 
orx? + x-2. 





Therefore, (x + 2)(x — 1) = x? + x — 2. 


Try These Use a model to find each product. 
h tt 2. (x 3x +t 4) 3. ttn 
- ME > 2s + b a aa am 0: It) 


You can also use the Distributive Property to multiply binomials. 













Examples Find each product. 
(x + 3)(x — 4) 
os . . . 
(x + B)(x — 4) = x(x — 4) + 3 — 4) Distributive Property 
= x(x) + x(—4) + 3(x) + 3(—4) Distributive Property 
= x? — 4x + 3x — 12 Simplify. 


= x? — 1x — 12 or x? — x — 12 Combine like terms. 
p= Ty 3) 


(2y — 1)(y — 3) 


= 2y(y — 3) + (—1)(y — 3) Distributive Property 

= 2y(y) + 2y(—3) + (—1)(y) + (—1)(-3) Distributive Property 

= 2y* — 6y —- ly +3 Simplify. 

= 2y* -7y +3 Combine like terms. 
Your Turn 





a. (y + 4)(y — 2) b. (m — 3)(m + 1) 
C d. (2a — 3)(a — 2) 
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Two binomials can always be multiplied using the Distributive 


Property. However, the following shortcut can also be used. It is called 
the FOIL method 


F ] 
Ret NGF 2)=(3x)(x) + BAD + 0y) + ~~ (1)(2) 


O F O | a 
product of product of product of product of 
FIRST terms OUTER terms INNER terms LAST terms 


= 3x7 + 6x +1x+2 
= 3724+ 7x +2 


To multiply two binomials, find the sum of the products of 


FOIL Method F the First terms, 
for Multiplying 


j 0 the Outer terms, 
Two Binomials | the Inner terms, and 
L the Last terms. 








Examples Find each product. 
(y + 4)(y + 6) 


BRO I L 
(y + 4)(y + 6) = (y)(y) + (y)(6) + (A)(y) + (4)(6) 
6y + 4y + 24 
= y? + 10y + 24 Combine like terms. 





IB: (2S) (24-2) 


F O I L 
Pa OO 
(2x — 3)(2x + 2) = (2x)(2x) + (2x)(2) + (—3)(2x) + (—3)(2) 
Se = hy + Ay — 6x -— 6 
= 4x2? — 2x — 6 Combine like terms. 


“Ð (3a — b)(2a + 4b) 


= EES © ated, S. 
(3a — b)(2a + 4b) = (3a)(2a) + (3a)(4b) + (—b)(2a) + (—b)(4b) 
Oe 6h tN ab Dah mAh 
= 6a? + 10ab — 4b? 


Your Turn , 





e. (n + 3)(n + 5) Er — 4271'S) g. (2x + y)(3x — 2y) 
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| Sometimes it is not possible to simplify the product of two binomial. 


Find the product of x? — 4 and x + 3. 


WII 







(x = A(x + 3) = (x*)(x) + (x°)(3) + (4x) + (—4)(3) 
+ 3x2 — 4x —12 There are no like terms. 


h. Find the product of x — 2 and x? + 3. 


SS eee 


You can use the FOIL method to solve problems involving volume. 
















The volume V of a rectangular 


: Geometry Link prism is equal to the area of x —1 units 
| the base B times the height h. 
| Express the volume of the prism x units 
as a polynomial. Use V = Bh. x + 6 units 


First, find the area of the base. The 

base is a rectangle. 

B = tw 
= (x + 6)(x) Replace € with x + 6 and w with x. 
= x? + 6x Use the Distributive Property. 


To find the volume, multiply the area of the base by the height. 
V = Bh 
= (x? + 6x)(x — 1) Replace B with x* + 6x and h with x — 1. 
= (x?)(x) + (x2)(—1) + (6x)(x) + (6x)(—1) Use the FOIL method. 
= x9 — x? + 6x? — 6x 
= x9 + 5x? — 6x 


. . ) . . 
The volume of the prism is x° + 5x* — 6x cubic units. 





Vocabulary 
Communicating 1. Draw a model that represents the product of here 
Mathematics x — 2and x + 3. Then find the product. 


2. Write the multiplication expression represented by each model. 


lH 
| qi, Check for Understanding 
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guided Practice 






Homework Help 
ates | Stas 
Exercises amples 
aa | 23 | 


_ wn [456 | 
5 | Tal 


Extra Practice 
See page 711. 












3. 





Compare and contrast the procedure for multiplying two binomials 
and the procedure for multiplying a binomial and a monomial. 


fe i Find the sum of the products of the inner terms 
\ Getting Ready and the outer terms. 

Sample: (x — 6)(x + 2) Solution: (x — 6)(x + 2) 

I 

O 

—6x + 2x = —4x 

4. (a — 5)(a — 3) 5. (x + 1)(x + 5) 6. ($ + 1X8 — 9) 
7. (2m + 3)(3m + 2) 8. (2j + 1)(j — 3) 9. (y + 5)(2y + 4) 


Find each product. Use the Distributive Property or the FOIL method. 
(Examples 1-5) 


10. 
Ta 
14. 
16. 
18. 


20. 


(x + Z)x +4) tie GO — 7 + 5) 

(a — 3)(a — 6) 13. (2y + 3)(y — 1) 
(3x — 4)(2x — 3) 15. (2y + 7)(3y — 5) 
(x + 2y)(x + 3y) 17. (2a — 5b)(a + 2b) 
(y2 + 3)(y — 2) 19. (m3 — 2m)(m + 3) 
Geometry Express the volume of the 


rectangular prism as a polynomial. x— 3in. 
Use the formula V = Bh, where B is 

the area of the base and h is the height 2x in. 

of the prism. (Example 6) x + 4in. 


Find each product. Use the vistributive Property or the FOIL method. 


ya 
24. 
Ei 
30. 
33. 
36. 
39. 
42. 
45. 
48. 


51. 
92. 


(x + 4)(x + 8) 22. (r+ Fr + 2) 23. (a — 3)(a + 7) 
frst =F) 29: (t — Ia —5) 26. (y — 4)(y + 15) 
(z + 6)(z — 4) 20. {$= IDE +3) 29. (x — 4)(3x + 2) 


(2a + 5)(a — 7) a). (z= die — 5) 32. (y — 3)(2y — 5) 
(Sni+ 2)(n — 3) 34. (x + 7)(2x — 3) 35. (3a + 1)(3a + 1) 
(27 +. 5)(5x + 3) 37. (4h — 3)(3h + 2) 38. (7a — 1)(2a — 3) 
2x + 7)(x — 3) 40. (8m + 2n)(6m + 5n) 41. (2y — 4z)(3y — 62) 
(3a — b)(2a +b) = 48. (2x + Sy)(3x—y) 44. (Sn — 2p)(Sn + 2p) 
(x2 + 1)(x — 2) 46. (y + 3)(y* — 4) 47. (x? + 3)(3x2 — 1) 
(2y? + 1)(y + 1) 49. (x? + 2x)(x — 3) 50. (x + a)(x + b) 


Find the product of (x + 3) and (x — 3). \ 
What is the product of x, (2x + 1), and (x — 3)? . 
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Problem Solving 


oo Wo, 
Q o X 


eee 


| | | Applications and 53. Geometry Find the area of each shaded region in simplest form, 
| a. x+2 b. 





54. Number Theory Use the FOIL method to find the product of 16 and 
38. (Hint: Write 16 as 10 + 6 and 38 as 30 + 8.) 


| 55. Packaging A cereal box has a length of 2x inches, a width of x - 2 
inches, and a height of 2x + 5 inches. 


a. Express the volume of the package as a polynomial. 
b. Find the volume of the box if x = 5. 





56. Critical Thinking Use the Distributive Property to find the product of 
x +2 and x* — 3x + 2. 


Mixed Review 57. Clocks Before mechanical clocks were invented, candles were used 
to keep track of time. One formula that was used was c = 2(5 - t), 
where c is the height of the candle in inches and t is the time in hours 
that the candle burns. (Lesson 9-3) 


| 
| 
| 
H 
| a. Use the Distributive Property to multiply 2 and 5 - t. 
| 





b. Find the height of the candle when t = 2. 





58. Find the sum of x? + 5x and —3x — 7. (Lesson 9-2) 


Write each expression using exponents. (Lesson 8-1) 
S9, te * 2 x ry 60. 10 61. (3)(3)(—2)(-2)(-2) 


Graph each equation. (Lesson 7—5) 
62. y=2x+3 63. y= =z +2 64. 4x + 5y = 20 














Breakfast Favorites (ages 9= 


| inter NET 65. Food The graph shows 

| the favorite breakfast Pancakes/ 
Data Update For the food for students ages rl 
latest information on 9—12. Suppose you °? 
breakfast foods, visit: interview 200 students 


www.algconcepts.com Toast 


who are in this age 


6%. 
x range. How many 
) would you expect to | 
: like cereal for breakfast? Doughnuts/ 
| ik Pastries DPn, aA 
| (Lesson 5—4) 6%% aa Pas CAT Y 
| i] ° % e sre “4 
Source: AB Research Associates 
Standardized l 
Test Practice / „„" 66. Extended Response Draw and label a rectangle whose perimeter 1S 
D ab E 20 centimeters. (Lesson 1—5) 
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p 





9-5 








| 
a 
what You’ll Learn Some products of polynomials appear frequently in real-life problems. | | 
Expressions like (a + b)*, (a — b)*, and (a + b)(a — b) occur so often that it | | 


‘| learn to develop l 
m is helpful to develop patterns for their products. 


and use the patterns 
tor (a + b}?, (a — b)?, 


and (a + ba — b). . | . 
To develop these patterns, we will model a simpler expression, | 


Why t's Important (x +1}, geometrically. 
Biology Geneticists | 
use a technique | 


similar to finding The area of a square with a side length of x + 1 is (x + 1)(x + 1) or (x + 1). | | 

a+b} to predict The total area can also be found by adding the areas of the inner regions | 

the characteristics together. The right side of the equation below represents the area of the | | 

of a population. | | 
square as the sum of the areas of the four small squares. | 

See Example 5. | | 


(x + 1) 


x*+1x+1x+1 rai 
= x2? +2x +1 | 


— twice the product of 1 and x 








You can use a similar model to find (x — 1}. x — 1 =x +(-1) | | 


(x -— 1)? =x*-1x-1x+1 | 
a= Bee] | 


—— —— 


— twice the product of —1 and x 





The square of a sum and the square of a difference can be found by 
using the following rules. 


Symbols: (a+ b? = a? + 2ab + b? 
(a — b? = a* — 2ab + b? 


Square of a Models: x b ai di 


Sum and 

"e E EE 

E eje f] oe 
—b 
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Examples 








Find each product. 


(x + 4)? 
(a + b)? = a? + 2ab + b? Square of a Sum 
(x + 4)? = x2 + 2(x)(4) +4? Replace a with x and b with 4. 


= x? + 8x + 16 


rA (4m +n)? 


(a + b)? = a? + 2ab + b? Square of a Sum 
(4m + n}? = (4m)2 + 2(4m)(n) + n? Replace a with 4m and b with n. 
= 16m? + 8mn + n? 


ep» (w -— 5)? 


(a — b)* = a? — 2ab + b? Square of a Difference 
(w — 5} = w? — 2(w)(5) + 5% Replace a with w and b with 5. 
= w? — 10w + 25 


“3 (3p — 2q) 


LW, 
EuN 
O 


Biology Link 






Look Back 


Probability of 
Independent Events: 
Lesson 5-7 
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(a — b)* = a? — 2ab + b? Square of a Difference 
(3p — 2q)* = (3p)? — 2(3p)(24) + (29) Replace a with 3p and b with 24. 
= 9p? — 12pq + 4q? 


Your Turn 
a. (y + 3) b. (3g + hy 
c. (d — 2) d. (4x — 3y)? 


Biologists use a method that is similar to squaring a sum to find the 
characteristics of offspring based on genetic information. 


In a certain population, a parent has a 10% chance of passing the 
gene for brown eyes to its offspring. If an offspring receives one 
eye-color gene from its mother and one from its father, what is the 
probability that an offspring will receive at least one gene for 
brown eyes? 


There is a 10% chance of passing the gene for brown eyes. 
Therefore, there is a 90% chance of not passing the gene. 


Use the model at the right to show all Father 
possible combinations. In the model, B=0.1 b=0. 


Bb 
B represents the gene for brown eyes j 
p 5 y (0.10.1) =| (0.1)09)= 
0.01 | 0.09 


B 
and b represents the gene for not 
bB bb 
(0.9)(0.1)=| ( 
0.09 | 08 


brown eyes. Note that the percents are ae 
Œ% www.algconcepts.com/extra_example 





B=0.1 


written as decimals. 


‘ 


b=09 


O 
— 














Three of the four small squares in the model contain a B. Add their 
probabilities. 


0.01 + 0.09 + 0.09 = 0.19 


So, the probability of an offspring receiving at least one gene for 
brown eyes is 0.19 or 19%. 





You can use the FOIL method to find product of the sum and difference 
of the same two terms. Consider (x + 3)(x — 3). 


(x + 3)(x — 3) = x2 — 3x + 3x — 9 
= x*-9 


an square of the second term 
square of the first term 





Note that the product is the difference of the squares of the terms. 
The product of a sum and a difference can be found by using the 
following rule. 


Symbols: (a+ b(a- b = & — b? 
Model: a =p 


Product of a 
Sum and a a 
Difference 















Examples Find each product. 
(y + 2)(y — 2) 
(a + b)(a — b) = a? — b? Product of a Sum and a Difference 
(R AL ae) = y? —(2)* Replace a with y and b with 2. 
sont eae 
= yt- 4 


(2r + s)(2r — s) 

(a + b)(a — b) =a? — b? Product of a Sum and a Difference 
(2r + s)(2r —s) = (2r)* — s? Replace a with 2r and b with s. 
= 4r? — 3? 


Your Turn ; 


e. (x + y)(x — y) f. (5m — 6n)(5m + 6n) 
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= in aE aa —- a — 
- .- 


a 
= —~—~ . 








Check for Understanding 





Communicating 1. Match each description with an expression. 
Mathematics a. square of asum L rong =f 
b. square of a difference i. (z + 1) 
c. product of a sum and difference iii. (6 — a)? 
2. 


Jessica says that the product of two binomials is always 
TAT a trinomial. Hector disagrees. Who is correct? Explain 
your reasoning. 





Guided Practice Find each product. (Examples 1-4, 6, & 7) 
3. fy +2) 4. (2a + 4b)? 5. (m — 9} 
6. (j — 7k} 7. (x + 7)(x — 7) 8. (Sr + 9s)(Sr — 9s) 


9. Biology Ina certain population, a parent has a 5% chance of passing 
the gene for cystic fibrosis to its offspring. Use a model to find the 
probability that an offspring will not receive the gene for cystic 
fibrosis from either of its parents. (Example 5) 


Practice Find each product. 

10. (r + 2) 11. (x + 5) 12. (a + 2b)? 

Homework Help 13. (w — 8) 14. r=- 15. (m — 3n} 
rn 16: (p + 2) — 2) 17. (x + 4y)(x — 4y) 19. (2% = 3 +3) 
10-12, 19, 24, 19. (5 +k)? 20. (Gr = 23y 21. (y + 3z)(y — 32) 
25, 29, 32, 34 22. (6 — 2m) aa, (oF eS 24. (5 + 2p)(5 + 2p) 

13-15, 20, 22, 27 25. (4 + 2x) 26. (5a — 2b)(5a + 2b) 
16-18, 21, 23, 26, 2f. (@ = 30u = 3p) 28. y(y + 1)(y — 1) 


28, 30, 31, 33, 35 s 
Extva Practice 29. x(x + 1) 30. (x + 2)(x — 2)(x — 3) 


See page 711. 





31. Find the product of x — 2y and x + 2y. 
32. What is the product of n,n + 1, and n + 1? 


Applications and 33. Number Theory Explain how to find the product of 39 and 41 


Problem Solving mentally. (Hint: Write 39 as 40 — 1 and 41 as 40 + 1.) 
z0 Wo, 
nd 
& & o 34. Photography Kareem cut off a 1-inch strip from each side of a square 
photograph so that it would fit into a square picture frame. He 


removed a total of 20 square inches. 


a. Draw and label a diagram that represents this situation. Let x 
represent the side length of the original photograph. 


b. Write an equation that could be used to find the dimensions of 
the original photograph. 


c. Find the original dimensions of the photograph. 
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35. Geometry The area of a triangle is given by the 
expression shh, where b represents the length of 


the base and h represents the height. Suppose a 
right triangle has a base that measures x — 3 
units and a height of x + 3 units. 


Xx+3 


a. Express the area of the triangle as a sum of x-3 
two monomials. 


b. Find the area of the triangle if x = 5. 
c. What is the length of the hypotenuse if x = 6? 


36. Critical Thinking Use a model to find (a + b + c}. 


mixed Review Geometry Find the area of each shaded region in simplest form. 
(Lessons 9-3 & 9-4) 


Sf 2x +1 38. 5x — 1 


a aa a 
Eassa 


Write each equation in slope-intercept form. (Lesson 7—3) 





39: 2y = 6x + 8 40. x+ y= —4 41. 2x — 5y = 15 
Standardized 42. Grid In Enrique has 3 dimes, 2 quarters, and 5 nickels in his pocket. 
lest Practice 7 o He takes one coin from his pocket at random. What is the probability 
DD D that the coin is either a dime or a nickel? (Lesson 5—7) 


43. Multiple Choice For what value(s) of b is the equation 
3+2 | b | = 7 true? (Lesson 3-7) 


A —5and5 B —2and 2 C —2 only D 2 only 


Find each product. (Lessons 9-4 & 9-5) 


1. (c + 2)(c + 8) 2. (5y — 3)(y + 2) 
8. (c — 1) 4. (3x — 8)(3x + 8) 


5. Geometry Find the area of the shaded region if x +3 
the length of a side of the large square is x + 3 
centimeters and the length of a side of the smaller 
Square is x — 3 centimeters. (Lesson 9-5) 
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Materials 
SE ruler 
& calculator 
d grid paper 
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Investigation | 





It’s Greek to Me! 


Areas and Ratio 


Early Greek mathematicians enjoyed 
solving problems that required a lot 

of thought and investigation. Some of 
these problems still fascinate people 
today. For example, the Greeks wanted 
to construct a cube whose volume was 
twice the volume of a given cube. First, 
let’s look at similar problems. What 
happens to the area of a square when 
you double the length of the sides 

of that square? Can you construct a 
square whose area is twice as great 

as a given square? 





Temple of Poseidon 


investigate 


Draw squares with different lengths on grid paper and find the ratios of 
their areas. Use a table or spreadsheet to record the lengths, areas, and 
ratios. 


1. Draw a 3-centimeter by 3-centimeter square. Label it A. Find the area. 


2. Draw a second square that has a side length twice that of square A. 
Label it B. Find the area. 


3. Record your information in a table like the one below. 


Square A Square B Ratios 


Length Length A: ee 


Area TengthA Area A 


of Side ^€? of Side 


3 [of 6 [36] 21 | 41 





4. Draw three more pairs of squares and label them A and B. Find the 
areas and ratios for each pair of squares. 


5. Make a conjecture about the ratio of areas of squares if the ratio of 
the lengths of their sides is 3:1. 





In this extension, you will investigate the ratios of the areas of other squares. You will 
also try to find the length of the sides of two squares so that the area of one square is 
twice the other. 


¢ Draw pairs of squares so that the ratio of the side length of one square to the side 
length of the second square is 3:1. Make a conjecture about the ratio of their areas. 

¢ Draw pairs of squares so that the ratio of the side length of one square to the side 
length of the second square is not 2:1 or 3:1. Find the ratio of the lengths of their sides. 
Make a conjecture about the ratio of their areas. 

¢ Draw pairs of squares so that the lengths of their sides differ by 1. For example, one 
square might have a side length of 4 units and the second a side length of 5 units. 
Find the ratio of the lengths of their sides. Make a conjecture about the ratios of their 
areas. 

¢ Draw pairs of squares so that the lengths of their sides differ by a number greater 
than 1. Find the ratio of the lengths of their sides. Make a conjecture about the ratios 
of their areas. 

* Draw a 2-centimeter by 2-centimeter square. Then sketch a square whose area is 
twice as great as the area of the first square. Find the side length of the second 
square. 


Here are some ideas to help you present your conclusions to the class. 
* Make a bulletin board showing the results of this investigation. 


* Write a report about your conjectures. Include diagrams or computations that help to 
explain your findings. 

* Make a video showing the ratios that you discovered. Present your conjectures in a 
Creative way. 


Bay NET Investigation For more information on three classical problems 
| in Greek mathematics, visit: www.algconcepts.com 
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Under i F lar inter'NET 
erstanding and Using the Vocabulary Review Ach 


After completing this chapter, you should be able to define For more review activities, visit 
each term, property, or phrase and give an example or two www.algconcepts.com 

of each. 

binomial (p. 383) FOIL method (p. 407) polynomial (p. 382) 
degree (p. 384) monomial (p. 382) trinomial (p. 383) 


Choose the letter of the term that best matches each statement or phrase. 
Each letter is used once. 


1. (x =y” a. additive inverse 
2. a polynomial with two terms b. binomial 
| 3. a polynomial with three terms c. degree of a polynomial 
4. a monomial or a sum of monomials d. Distributive Property 
, 5. the sum of the exponents of the variables e. FOIL method 
| 6. a number, a variable, or a product of numbers and variables f. like terms 
7. Subtract polynomials by adding this. g. monomial 
an 8. Add polynomials by grouping these together. h. polynomial 
| 9. Use this to multiply any two binomials. i. square of a difference 
| | | 10. Use this to multiply a polynomial by a monomial. j. trinomial 


Skills and Concepts 
dit Objectives and Examples 








| | e Lesson 9-1 Identify and classify State whether each expression is a polynomial. 
| polynomials and find their degree. If it is a polynomial, identify it as either a 
| monomial, binomial, or trinomial. 
ey 3x? — 2x4 as a monomual, binomial, or 44. 7m 12. 59-2 
trinomial. c 
13. 2x? + 3x — 4 14. 3y + 5y +8 
3x — 2x? can be written as a sum of two 
monomials, 3x? and —2x?. It is a binomial. Find the degree of each polynomial. 
15. 7 16. —4m° 


rA 10x? = xy 
18. 2abc + 9a°b — 4bc3 


19. Arrange 3d? — œ + 7cd so that the powers of 
d are in ascending order. 
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, Lesson 9-2 Add and subtract polynomials. 


ax + 4) + (5x — 7) 

Gr + 5x) +4 — 7) 
(2+ 5)x + 4 — 7) 
1X =—3 


now MW 


(7s? + 3s — 4) — (3s — 2s + 5) 


The additive inverse of (3s? — 2s + 5) 
is (-3s2 + 2s — 5). 


(7s? + 35 — 4) — (3s* — 2s + 5) 
= (7s? + 3s — 4) + (—3s? + 2s — 5) 
= (7s = 3s") + G8 + 23) + (—4-~ 5) 
= (7 — 3)s* + (3 + 2)s + (—4 — 5) 
= 452+ 5s — 9 


‘Lesson 9-3 Multiply a polynomial by a 
monomial. 


2x?(3x3 + 2x2 — x) 
= 2x2(3x3) + 2x2(2x2) + 2x2(—x) 
= 6x + 4x# — 2x9 


objectives and Examples 


Find each sum or difference. 


20. 8x -7 21. 6x? +4 
(+)3x+5 (+) 3x2 — 3x +2 


22. 9m*+6m—6 23. 15s? =ğ 
(—) 7m? — 3m + 3 (—) 8s2 + 6s — 4 


24. (17x — 3y) + (—2x + 5y) 

25. (10g? + 59) — (6g? — 39) 

26. (14x? + 3x —6) — (8 — 2x) 

27. (—3s2t4 — 4st?) + (—7s2t? + 6st?) 


28. What is 5n? + 3 minus 2n2 — 4? 


Find each product. 
feu te = 5) 30. n(n + 3) 


31. 2m(m? + 4m) 32. x4(3x* — 2x) 


33. 5(2x? + 3x — 2) 34. —3m?(m?2 — 2m + 1) 
Solve each equation. 

oo. XX +8) = xir + 1) +9 

36. 9(w — 4) + 10 = 2w + 16 





‘Lesson 9-4 Multiply two binomials. 


Find the product of x + 4 and x — 3. 


po 
a 


~ 


= (x)(x) + (x)(-—3) + (4)(x) + (4)(—3) 
=x? — 3x + 4x — 12 
=x? +x-—12 


Find each product. 


of. y= 2 +s) 38. (m + 5)(m + 7) 


39. (x — 1)(x — 3) 40. (a + 11)(a — 4) 
41. (2m—1)(m—4) 42. (x + 4)(3x — 2) 
43. (4y+2)(3y+1) 44. (6x — 3)(2x + 5) 


45. Find the product of 5x + 4 and 2x — 3. 
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Objectives and Examples 


e Lesson 9-5 Develop and use the patterns Find each product. 
for (a + b)*, (a — b}?, and (a + b)(a — b). 46. (w + 6) 47. (2x + 3) 
(x + 3)? = x? + 2(x)(3) + 32? Square of 4 9) 49. (x — 2) 
=x? + 6x +9 a sum a. ee) et 
— 1/2 — 3y)2 
(y — 5)2 me y? — 2(y)(5) + 52 Square of 50. (= 1) oT: Omi — 3) 


= 4? — 10y + 25 a difference 
52. (y + 4)(y — 4) 53. (2a + 3)(2a — 3) 
(s + 4)(s — 4) = s? — 4? Product of a sum 
=$? —16 and difference 54. (2p — 3q)(2p + 34) 55. (Sa + 1)(5a + 1) 





Applications and Problem Solving 


56. Recreation Bocce is a game similar to lawn bowling, but it is played 
on a rectangular dirt court. If the length of the rectangle is 12x and the 
width is 2x + 2, find the area of the court in terms of x. Write your 
answer as a polynomial in simplest form. (Lesson 9-3) 


57. Geometry The area of a triangle is given by > bh, where b is the length of B 
the base of the triangle and h is the measure of the height of the triangle. 
In triangle ABC, b = 3x + 8 and h = 7x — 4. Write the polynomial 
representing the measure of the area of triangle ABC. (Lesson 9-4) 





58. Gardening A rectangular garden is 10 feet longer than it is wide. 
It is surrounded by a brick walkway 3 feet wide, as shown at the 
right. Suppose the total area of the walkway is 396 square feet. 
(Lesson 9-4) 

a. Find the area of the garden. 





b. What are the dimensions of the garden? 


59. Quilting Kirsten is making a quilt to enter in the arts festival. 
The diagram gives the dimensions of each block of the quilt. 
(Lesson 9-5) 

a. Find the area of each block. 

b. The completed quilt is a square of 36 blocks. Write a product 
of binomials that could be used to determine the area of the 
entire quilt. 
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į, Explain how to use the FOIL method to multiply two binomials. 
9, Explain how to subtract polynomials. 


Mark says that —4wx 2y? is a monomial of degree 2. 
Linda disagrees. Who is correct? Explain your reasoning. 


3. 





state whether each expression is a polynomial. If it is a polynomial, identify it as either a 
monomial, binomial, or trinomial, and state its degree. 


4, 4 + 3x2 Se 12r~2 —3r+6 6. m? 7. Sw yz" 


Find each sum or difference. 


8 3x°-5x+4 9. z? — 5z 
(+) 5x2 + 7x +8 (—) 6z? -—3z +4 
10. (° + 6y? + 4y) — (2y3 — 7y) 11. (—9h? — 5g) + (2g + 7h?) 


Find each product. 


12. 3x(2x2 + 4x — 5) 13. 5t(—2t + 3B + 4) 
14. (x + 2)(x + 3) 15. (y — 4)(y — 5) 
16. (x — 2)(x + 5) 17. (3n + 4)(2n + 3) 
18. (x + 5)? 19. (2w — 3) 
20. (7r — 4)(7r + 4) 21. (m — 3n)(m + 3n) 
Solve. 
2. 2y - 3) + 9 = 5y — 6 x 
23. x(x + 4) + 5x = x(x — 1) + 20 a: x+1 
¢4. Geometry Find the area of the idiki 
shaded region. Exercise 24 


25, Family Life Mrs. Douglas wants her five children, Aaron, Briana, Casey, 
Danielle, and Eddie, to spend a total of 35 hours on chores this week. Aaron, 
the oldest, works twice as many hours as the others. Danielle has earned an 
hour off from chores by getting an A on her algebra test. If x is the number 
of hours Danielle will work, then Briana, Casey, and Eddie will each work 
y+ 1 hours, and Aaron will work twice as long, 2 + 2 hours. 

a. Write an equation to represent the number of hours the children will work. 
b. Use the equation to determine the number of hours each child will work 
on chores this week. 
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;, Explain how to use the FOIL method to multiply two binomials. 
9, Explain how to subtract polynomials. 


Mark says that —4wx~y? is a monomial of degree 2. 


3 . 
lecige Linda disagrees. Who is correct? Explain your reasoning. 





state whether each expression is a polynomial. If it is a polynomial, identify it as either a 
monomial, binomial, or trinomial, and state its degree. 


4. 4x3 + 3x? 5. 12r-2— 3r+6 6. m? 7. barys- 


Find each sum or difference. 


§ 3xe-5rx+4 9. ill. Bie 
(+) 5x2 + 7x +8 (—) 6z? — 3z +4 
10. (° + 6y? + 4y) — (273 7y) 11. (9h — 5g) + Ge + 7h” 


Find each product. 


12. 3x(2x? + 4x — 5) 13. 5£(—2t + 3t + 4) 
14. (x + 2)(x + 3) 15. (y — 4)(y = 5) 
16. (x — 2)(x + 5) 17. (3n + 4)(2n + 3) 
18. (x + 5) 19. (2w — 3} 
20. (7r — 4)(7r + 4) 21. (m — 3n)(m + 3n) 
Solve, 
2. 2y - 3) + 9 = 5y — 6 x 
@ x(x +4) + 5x = x(x — 1) + 20 | x+1 
24, Geometry Find the area of the “ae 
shaded region. Exercise 24 


0. Family Life Mrs. Douglas wants her five children, Aaron, Briana, Casey, 
Danielle, and Eddie, to spend a total of 35 hours on chores this week. Aaron, 
the oldest, works twice as many hours as the others. Danielle has earned an 
hour off from chores by getting an A on her algebra test. If x is the number 
of hours Danielle will work, then Briana, Casey, and Eddie will each work 
x+ 1 hours, and Aaron will work twice as long, 2 + 2 hours. 

a. Write an equation to represent the number of hours the children will work. 
b. Use the equation to determine the number of hours each child will work 
on chores this week. 
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Percent Problems 


Standardized tests contain several types of percent problems. They 
may be numeric problems, word problems, or data analysis problems. 






The 
( Princeton 
Review 






A percent is a fraction 
whose denominator is 


Familiarize yourself with common fractions, decimals, and percents. 100. 


Below are some examples of common equivalents. 


0.01 = —— = 1% = 10% 


1 
100 l 10 


0.25 = — = 25% 0.5 = 


1 
4 


State Test Example 





The table shows recorded music sales. What 
percent of total sales in 1996 was on compact 
disc (CD)? Round to the nearest percent. 


Sales of Recorded Music (millions) 


450.1 12.4 
366.4 Lee 
EE. 2.9 





1988 | 149.7 
1992 | 407.5 
1996 | 778.9 


Hint Write a ratio, and then write the 
fraction as a percent. 


Solution First, find the total sales in 1996. 
778.9 + 225.3 + 2.9 = 1007.1 


Next, write the ratio of compact disc sales to 
total sales. 


778.9 
1007.1 





Then write this fraction as a decimal and asa 
percent. Use your calculator. 


778.9 
1007.1 


Compact disc sales were about 77% of total 
recorded music sales in 1996. 





= 0.7734 or 77% to the nearest percent 
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0.333... = 1 = 33.3% 


_ 3 _ 450 
0.79 = 4 75% 


ACT Example 


A bus company charges $5 each way to shuttle 
passengers between the hotel and a shopping 
mall. On a given day, the bus company has a 
total capacity of 250 people on the way to the 
mall and back. If the bus company runs at 
90% of capacity, how much money would it 
collect that day? 
A $1147.50 


D $2500 


B $1250 C $2250 


E $2625 


Hint Avoid partial answers. Be sure you 
answer the question that is asked. 


Solution First determine how much money 
the bus company makes when it runs at total 
capacity. The 250 passengers would pay $10 
each, because the charge is $5 each way. 


250($10) = $2500 


Notice that this total amount is answer choice 
D, but it is a wrong answer. The question asks 
for the amount when the bus runs at 90% of 
capacity. 
The word of is a clue to multiply. Find 90% of 
$2500. 

(90%)($2500) = (0.90)(2500) or 2250 


The bus company would collect $2250. 
Therefore, the answer is C. 
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pter you work each problem, record your 6. A pair of shoes that regularly sold for $44 
answer on the answer sheet provided or on is now on sale for $33. What is the discount 
a sheet of paper. rate? 
A 11% B 25% C 75% 
jultiple Choice D 331% E662% 
4, The areas of two rooms are 150 square feet 
and 135 square feet. If the total area of the 7. There are 60 students in the band. How 


home is 2000 square feet, what percent of the 


many play a percussion instrument? 
total area is the area of the two rooms? oe lal i 


A 67% B 75% Instruments in Bay City Band 
1 (0) 30 
C 147% D 85 1% 


9 A$9.95 calendar is marked down 40%. 
Before tax, how much is saved on the 
purchase of one calendar? 

A $1.99 B $3.98 
C $4.00 D $5.97 





3. Ona 16-question quiz, Tom answered 
2 questions incorrectly. If each question is 
worth the same number of points, what 
percent of the total points is his point total? 


A 12.5% B 16% C 85% 
D 87.5% E 94% 


8. Which expression 
can be used to find 
the value of y? 
A 2x+1 pie 
Gor 1 D ox +1 





4, An increase in prices has made the cost of 
remodeling an office 12% more than the 
original cost. The original cost was $7145. 





What is the best estimate of the new cost? Grid In 
A $700 B $7700 9. ACD player is on sale for $250. If there is a 
C $10,000 D $70,000 6% sales tax, what is the total cost? 
^. The graph 
shows the 
attendance Extended Response 
at a park. Annual 
Predict th Attendance 
€ (millions) 10. The total land area of a state is 23,159,000 
attendance acres. Of that, 13,513,000 acres are cropland, 
ea year 1,866,000 acres are pastureland, and 
05. 3,626,000 acres are forest. 
Part A To the nearest percent, what 
percent of the state’s area is cropland? 
A 38 million B 48 million Part B What percent of the state’s area is 
C 60 million D 100 billion not cropland, pastureland, or forest? 
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CHAPTE z Factóring 


Make this Foldable to help you organize your 
notes on factoring. Begin with a sheet of plain 


85" by 11" paper. 


Fold in half lengthwise. 





Fold again in thirds. 


Open Cut along the second 
fold to make three tabs. 





Label each tab as shown. 


As you read and study the 
chapter, unfold each page and fill the journal with 
notes and examples. 











In 1964, there were about 7600 shopping malls in the United States. E 
By 1997, this number had increased to 42,874. In this project, you will | : 
design a new shopping mall for a city near you. Your mall should occupy 

at least 750,000 square feet. Include a scale drawing of your mall and a 

one-page proposal promoting your design. 


a 


P 


A 
A 
a aaa i an ll l Hl 5 fl l l 





Work with a partner and choose a strategy to help 
analyze and complete this project. Develop a Look for a pattern. 
plan. Brainstorm with your partner on possible Draw a diagram. 

dimensions for the mall. Here are some questions 


to help you get started. Make a table. 


, Work backward. — ie 
Suppose your mall design has three levels and l —— i 
each level is shaped like a square. What is the Use an equation. me l 
length of one side of the building? Make a graph. lg: 
Suppose the mall has two levels, each shaped like Guess and check. i 

a rectangle. What are two possible dimensions for 
the building? | 


= 


Technology Tools 
Use a calculator to find possible dimensions for the mall. 
Use word processing software to write your proposal. 
Use drawing software to make your scale drawing. 


fer NET Research For more information about shopping malls, visit: 
KAS www.algconcepts.com 


QORTFOLIO 





Prepare a portfolio of your scale drawings. Write a one-page proposal that 
highlights the features of your mall. Make sure that your drawings and 
proposal include: 


your calculations for the total number of square feet occupied by the mall, 
labels for all dimensions in your scale drawings, and 
the scale that you used for your drawings. 





i — = = ¥ à 7 S 
ana Chapter 10 PrablemSolintz-We 
E \ a : ap ‚j J: ap hh wv ee Vi 
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What You’ll Leam 
You'll learn to find the 
greatest common 
factor of a set of 


numbers or monomials. 


Why Hs Important 
Crafts Quilters use 
greatest common 
factors when they 

cut fabric. 

See Exercise 57. 





inter NET 


Data Update For the 
latest information on 
prime numbers, visit: 
www.algconcepts.com 





420 Chapter 10 Factoring 





Recall that when two or more numbers are multiplied, each number is a 
factor of the product. For example, 12 can be expressed as the product of 
different pairs of whole numbers. Factors can be shown geometrically. 


4 
6 
| COO i i 
1x12 =12 2 x6= 12 3 x4 = 12 


The whole numbers 1, 12, 2, 6, 3, and 4 are the factors of 12. 


Some whole numbers have exactly two factors, the number itself and 1. 
Recall that these numbers are called prime numbers. Whole numbers that 
have more than two factors, such as 12, are called composite numbers. 


Prime Numbers Less Than 20 
Composite Numbers Less Than 20 


Eo hy 44 By Aa 19 


Neither Prime nor Composite 








2 


Find the factors of each number. Then classify each number as 
prime or composite. 


72 


To find the factors of 72, list all pairs of whole numbers whose 
product is 72. 


1 x 72 2 X 36 3 X 24 4x 18 6 X 12 8x9 


The factors of 72 are 1, 2, 3, 4, 6, 8, 9, 12, 18, 24, 36, and 72. Since 72 has 
more than two factors, it is a composite number. 


37 


There is only one pair of whole numbers whose product is 37. 
1 x 37 


The factors of 37 are 1 and 37. Therefore, 37 is a prime number. 


Your Turn 


a. 25 D.. 22 c. 79 d. 51 








You can use a graphing calculator to investigate factor patterns. 





The table below shows the numbers 2 through 12 and their factors 
Graphing arranged by the number of factors. 


calculator Tutorial 
See Dp. 724-727. 






5 Factors 6 Factors 





Step 1: Copy the table above. 


Step 2: Use the graphing calculator program below to find the factors 
of the numbers 13 through 20. 


PROGRAM: FACTOR 

:Input "ENTER NUMBER", N 
EONA DE. 1, 4N:) 

pif: tPart €N/D) = (NZD) 
Aas D:D 

: END 


Try These i 
1. Place the numbers 13 through 20 in the correct column of the table. 


2. Predict a number from 21 through 100 for each column. Check your 
prediction by using the calculator program. 


3. Explain the pattern in each column. 


Since 4: 3 = 12, 4 is a factor of 12. However, it is not a prime factor 
of 12 because 4 is not a prime number. Recall that when a number is 
expressed as a product of prime factors, the expression is called the 
prime factorization of the number. 


You can use a factor tree to find the prime factorization of a number. 
Two different factor trees are shown for the prime factorization of 12. 
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All of the factors in the last row are prime numbers. The factors are in 
a different order, but the result is the same. Except for the order of the 
factors, there is only one prime factorization of a number. Thus, the prim, 
factorization of 12 is 2-2-3 or 27° 3. 


You can use prime factorization to factor monomials. A monomial is 
in factored form when it is expressed as the product of prime numbers 
and variables and no variable has an exponent greater than 1. 








Examples Factor each monomial. 


12a7b 










Look Back 


Monomials: 
Lesson 9-1 


1202p =2-2-3-a-a-‘b 12=2:2:3,a¢ =a a 


100mn? 
100mm? =2-2°5-5-m-n-n-n 100=2:2-5:5, W=n-n-n 


—25x2 


To factor a negative integer, first express it as the product of a whole 
number and —1. Then find the prime factorization. 


-2 = 1 + Boe —25 = —-1:25 
Apoa 25e8 <5 





Your Turn 


Two or more numbers may have some common prime factors. Consider 
the prime factorization of 36 and 42. 


36 =/2\- 2 +3) 3 Line up the common factors. 
42 =\2/- e F 


The integers 36 and 42 have 2 and 3 as common prime factors. The 
product of these prime factors, 2 - 3 or 6, is called the 

of 36 and 42. The GCF is the greatest number that is a factor 
of both original numbers. 





Greatest The greatest common factor of two or more integers is the product of 


the prime factors common to the integers. 


Common 
Factor 





The GCF of two or more monomials is the product of their common 
factors when each monomial is expressed in factored form. 
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Example 
Geometry Link 

















Find the GCF of each set of numbers or monomials. 


24, 60, and 72 


24 =/2\-/2\- 2 - Find the prime factorization of each number. 
60 =/2)-|2)- -5 Line up as many factors as possible. 
72 =\2/-\2)- 2 -43-3 Circle the common factors. 
The GCF of 24, 60, and 72 is 2-2-3 or 12. 
15 and 8 
15 =3-5 
8 = A 


There are no common prime factors. The only common factor is 1. 
So, the GCF of 15 and 8 is 1. 


15a?b and 18ab 


15a2b = LENTE 
18ab = 2 : 3 -%8 ' 


The GCF of 15a2b and 18ab is 3 - a - b or 3ab. 


Your Turn 





h. 75, 100, and 150 i. 5a and 8b j. 24ab2c and 60a2bc 


Knowing the factors of a number can help you with geometry. 


The area of a rectangle is 18 square inches. Find the length and 
width so that the rectangle has the least perimeter. Assume that 
the length and width are both whole numbers. 


Explore You know that the area of the rectangle is 18 square inches. 
You want to find the length and width so that the rectangle 
has the least perimeter. 


Plan Find the factors of 18 and draw rectangles with each length 
and width. Then find each perimeter. 
Solve 18 
| PEE TT er 
P=1+18+1+ 180r38 6 
9 
2 EHHH HHEH 
P=2+9+2+90r22 P=3+6+3+60r18 


The least perimeter is 18 inches. The rectangle has a length 
of 6 inches and a width of 3 inches. Examine this solution. 
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Communicating 
Mathematics 


Guided Practice 





Practice 
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1. List the prime numbers between 20 and 50. Vocabulary 
2. Name two numbers whose GCF is 4. 
3. Explain how to find the GCF of 8x? and 16x. 
4. vou Jennifer believes that 2-3-4 +5 is the prime 
IHAT factorization of 120, but Arturo disagrees. Who 


is correct? Explain. 


greatest Common 
factor (GCF) 


Osu ETE E Find the prime factorization of each number. 





Sample 1: 28 Sample 2: 60 

Solution: 28 =2:2:-7 Solution: 60 =2:-2-3-5 
De 21 6. 72 fs 31 

8. 150 9. 108 10. 110 


Find the factors of each number. Then classify each number as 
prime or composite. (Examples 1 & 2) 


11. 42 12. 47 


Factor each monomial. (Examples 3—5) 
13. 24x7y 14. —16ab*c 


Find the GCF of each set of numbers or monomials. (Examples 6-8) 
15. 15, 70 16. 16, 24, 28 fs 20,21 
18. 2x, 5y 19. iy, 14y° 20. —12ab, 4a2b3 


21. Geometry The area of a rectangle is 72 square centimeters. Find the 
length and width so that the rectangle has the greatest perimeter. 
Assume that the length and width are both whole numbers. 
(Example 9) 


Find the factors of each number. Then classify each number as 
prime or composite. 


22, 19 23. 20 24. 61 
25. 45 26. 49 27. 91 


Factor each monomial. 
28. 20x? 29. —15a*b 30. —24c3 
31. 50m2n2 32. 44r2s 33. 90yz7 


Find the GCF of each set of numbers or monomials. 


34. 
sare i 37. 
40. 
43. 
46. 
49. 


02. 
03. 
04. 





prl i 
E553 
a Lia 


See page 711. 





Applications and 55. 


problem Solving 
ol Wo, 


G 
56 


24, 40 35. 12,8 36. 17, 21 

18, 36 38. 20, 30 39. 45, 72 

3x", 3x 41. 1842, 3y 42. —5ab, 6b? 
—18, 45mn 44. 24a?, 60ab 45. 9x?y, 10m?n 

6, 8, 12 47. 20, 21, 25 48. 18, 30, 54 

5m, 15n2, 25mn 50. 6ax*, 18ay*, 9az° Si. 15, 35s 705 


What is the greatest prime number less than 90? 
Find the greatest common factor of 5x?, 5y*, and 10xy. 


Twin primes are prime numbers that differ by 2, such as 5 and 7. 
Find two other sets of twin primes that are between 25 and 45. 


Grafts Ashley wants to make a quilt from two different kinds of 
fabric. One is 60 inches wide, and the other is 48 inches wide. What 
are the dimensions of the largest squares she can cut from both fabrics 
so that no fabric is wasted? 


. Math History In 1880, English Prime Factors of 12 and 18 


mathematician John Venn 
(1834-1923) developed a way 
to show how sets of numbers 
are related. The Venn diagram 
shows the prime factors of 

12 and 28. The common factors 
are in the overlapping circles, 
and the GCF of 12 and 28 is 

ZF 2Or'4. 


a. Draw a Venn diagram showing the prime factors of 36 and 45. 
b. Find the GCF of 36 and 45. 





57. Critical Thinking Explain why 2 is the only even prime number. 
Mixed Review Find each product. (Lessons 9-3, 9-4, and 9—5) 

58... (¢-£.:3)(% — 3) 59. (2y + 1)(2y + 1) 60. Ga = 2)¢ 

61. (2 14)(z:+ 3) GA. (x — Six =d) 63. (2n + 1)(n + 4) 

64. 3(x — 5) 65. 2a(3 — a’) 66. 4x°y(3x — 2y) 


Standardized 67. 
lest Practice 7 a 
OD & : 


. Multiple Choice Which graph below is not the graph of a function? 





Short Response In 2025, there are expected to be 817,000,000 cars in 
use worldwide. Write 817,000,000 in scientific notation. (Lesson 8—4) 


(Lesson 6—4) 
B y G y D y 
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Materials 


|= algebra tiles 


A 1-by-2 rectangle and 
a 2-by-1 rectangle have 
the same perimeter. So, 
they are listed only 
once in the table. 
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) | 


A|Puzzling 


Perimeter and Area 


Perimeter Problem 





You know that the perimeter of a rectangle is the distance around the 
outside of the figure. It is measured in units like inches, centimeters, or 
feet. The area of a rectangle is the number of square units needed to 
cover the surface. It is measured in units like square inches or square 
centimeters. Are there any rectangles in which the measure of the 
perimeter is equal to the measure of the area? Let’s investigate. 


Investigate 
1. Use the 1-tiles from a set of algebra tiles. 


a. Make a table like the one below with 21 rows. 


Area of Possible Dimensions Perimeter of 
Rectangle of Rectangle Rectangle 


ee ee ee 
2 lo d 





b. Select one tile. The measure of its area is 1. The dimension of 
this rectangle is 1 by 1. Find the measure of the perimeter of 
the rectangle and enter it in column 3. 


c. Select two tiles. You can form a 1-by-2 rectangle with the tiles. 
This rectangle has an area of 2. Write 1 by 2 in column 2. What 
is the perimeter of this rectangle? Enter it in column 3. 


d. Repeat this process using three tiles. 


e. When you select four tiles, you have two options: a 1-by-4 
rectangle or a 2-by-2 rectangle. 


Write 1 by 4 and 2 by 2 in column 2 as the dimensions of the 
rectangles. Find the perimeters of the two rectangles and enter 
the results in column 3. 








Your table should look like this. 






Area of Possible Dimensions Perimeters of 
Rectangle of Rectangle Rectangle 










1 by 2 
1 by 3 
1 by 4, 2 by 2 


2. Use tiles to form all possible rectangles with areas from 5 through 20. 
Write the dimensions in column 2 and the perimeters in column 3. 


3. Analyze the data. Which rectangle(s) has the same numerical values 
for perimeter and area? 


4. Make a conjecture about whether there are other rectangles that have 
the same numerical values for perimeter and area. 





Extending the Investigation F 


In this extension, you will continue to investigate the area and perimeter of rectangles. 
Extend your table through at least 30 squares. 


¢ Study the perimeters for only the rectangles whose dimensions are 1 by n. Make an 
ordered list of the perimeters. Describe the pattern of the perimeters. 


¢ Study the perimeters for only the rectangles whose dimensions are 2 by n, but not 
2 by 2. Make an ordered list of the perimeters. Describe the pattern of the perimeters. 


* Study the perimeters for only the rectangles whose dimensions are 3 by n, but not 
3 by 3. Make an ordered list of the perimeters. Describe the pattern of the perimeters. 


* Study the perimeters for rectangles that are also squares. Make an ordered list of 
these perimeters. Describe the pattern of the perimeters. 


Presenting Your Conclusions 


Here are some ideas to help you present your conclusions to the class. 


* Make a brochure describing your findings. Include figures and tables to illustrate your 
results. 


* Make a video showing the patterns you discovered. You may want to have your 
Classmates take on the roles of rectangles with various dimensions. 


NET Investigation For more information on perimeter 
and area, visit: www.algconcepts.com 
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What You’ll Learn 
You'll learn to use 

the GCF and the 
Distributive Property 
to factor polynomials. 


Why It’s Important 
Marine Biology You 
can find the height a 
dolphin jumps out 

of the water by 
evaluating an 
expression that is 
written in factored 
form. 

See Exercise 46. 
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Sometimes, you know the product and are asked to find the factors. This 


process is called factoring. 


For example, suppose you want to paint a rectangle on a wall and you 
only have enough paint to cover 20 square feet. If the length of each side 
must be an integer, what are the dimensions of all the possible rectangles 
you could paint? 


Recall that the formula for the area of a rectangle is A = fw. If A = 20 
square feet, then the measures of the length and width of the painted 
rectangle must be factor pairs of 20. The factor pairs of 20 are 1 and 20, 
2 and 10, and 4 and 5. The figures below show rectangles with these 
factors as measures of length and width. 


1 X 20 


nds-On Algebra 


i 
~ 1 m 
d | A 
i : Ds E EuN aJ 


— 


> 





Materials: = algebra tiles [ ] product mat 


Use algebra tiles to factor 2x + 8. 
Step 1 Model the polynomial 2x + 8. 


Step 2 Arrange the tiles into a rectangle. x+4 
The total area of the tiles represents 
the product. Its length and width 
represent the factors. The rectangle 
has a width of 2 and a length of 
x + 4. So, 2x + 8 = 2(x + 4). 








Try These 


Use algebra tiles to factor each binomial. 


1.3x+9 2. 4x + 10 3. x7 + 5x 


4. 3x2 + 4x 





In Chapter 9, you used the Distributive Property to multiply a 
polynomial by a monomial. 








Ck 
jook aa 2y(4y + 5) = 2y(4y) + 2y(5) 4y 5 
pistributive = 8y? + 10y 
propers 2y | 8y2 | 10y 
Lesson 


You can reverse this process to express a polynomial in factored form. A 
polynomial is in factored form when it is expressed as the product of 
polynomials. For example, to factor 8y? + 10y, find the greatest common 


factor of 8y* and 10y. 
8y? — ae 2s ‘ . y 
10y = e 5 ° 


The GCF of 8y? and 10y is 2y. Write each term as a product of the GCF 
and its remaining factors. Then use the Distributive Property. 


8y* + 10y = 2y(4y) + 2y(5) 
= 2y(4y + 5) Distributive Property 


8y* + 10y written in factored form is 2y(4y + 5). 


Examples Factor each polynomial. 
IÐ 30x2 + 12x 
First, find the GCF of 30x? and 12x. 5x 2 


aaran | soe z 
TF2X EEN 4 : 


The GCF of 30x? and 12x is 6x. Write each term as a product of the 
GCF and its remaining factors. 


30x2 + 12x = 6x(5x) + 6x(2) 
= 6x(5x + 2) Distributive Property 


7A = 15ab? — 25abc 
15ab? = 3 G fiia -b 3b -5c 
25abc = \5)- 5 -\a)-\b)- c m as | ae 
The GCF is 5ab. 
15ab2 — 25abc = 5ab(3b) — 5ab(5c) 


= 5ab(3b — 5c) Distributive Property 
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Examples Factor each polynomial. 


Ey 18x?y + 12xy? + 6xy 








( ol f / A 

yy 18x*y =/2\ A] 3. A x- 
| vy y2 =12|- 9 - ly . 
©; Vi 12xy 2 P x y 
| ZA | 6xy =|2 3 A 4 
| Í Fa 

| The GCF is 6xy. When 6xy is factored from 6xy the remaining 
ee \ |) \ ) C factor is 1. 


" i 18x?y + 12xy? + 6xy = 6xy(3x) + 6xy(2y) + 6xy(1) 
o = 6xy(3x + 2y + 1) Distributive Property 





7x? + 9yz 

7x? =7 “XX 

9yz= 3-3 oF da: 

There are no common factors of 7x? and 9yz other than 1. 


Therefore, 7x? + 9yz cannot be factored using the GCF. It is 
a prime polynomial. 





Your Turn 
c. 20rs* — 15r*s + 5rs d. 21x + 5y + 16z 





| 
a. 12n? — 8n b. 16a?b + 10ab? 
| 


i If you know a product and one of its factors, you can use division to 
find the other factor. To divide a polynomial by a monomial, divide each 
term of the polynomial by the monomial. 


Divide 15x? + 12x? by 3x. 







me 
\ 
| 
\ \ 
\ 
\ 












Wi 

2 
Ep (15x° + 12x°) + 3x = e + = Divide each term by 3x. 
Vey Hy Look Back yt 4 

|] D FO +X" Xx oi ae 
Dividing Powers: Pex z., Simplify. 
| | Lesson 8-2 1 1 1 4 
| = 5x* + 4x 





—— — eee Mle 






Ly 3, TS Therefore, (15x? + 12x?) + 3x = 5x2 + 4x. 
om 
Your Turn 
| | 2 E E. +3 ÁA x,y 
| i ee Find each quotient. 
| Ž "4 
| pea : e. (9b? — 15) +3 f. (10x7y? + 5xy) + 5xy 
1 € Xx ps Z X ) 
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Example 


vandscaping Link 





Factoring a polynomial can help simplify computations. 


A stone walkway is to be built <2m><— x m—+1«2m> 
around a square planter that 
contains a shade tree. 


A. If the walkway is 2 meters 
wide, write an expression in 
factored form that represents 
the area of the walkway. 





Let x represent the length and width of the planter. You can find 
the area of the walkway by finding the sum of the areas of the 
8 rectangular sections shown in the figure. 


The resulting expression can be simplified by using the 
Distributive Property to combine like terms and then factoring. 


Regions 
1 2 3 4 5 6 7 8 
— — —— —— —— —— —— —— 


D 
Il 


sok gy gv A a Sal ae oe te a a ea ee eh a E 

Pere readers: AR + 4+ Oe +t 4 s+ 2X 

= 16+ 8x 4+4+4+4= 1l6and 2x + 2x + 2x + 2x = 8x 
= 8(2) + 8(x) The GCF of 16 and 8x is 8. 

= 8(2 + x) 


B. If the dimensions of the square planter are 1.5 meters by 
1.5 meters, find the area of the walkway. 


A = 8(2 + x) 
= 8(2 + 1.5) Replace x with 1.5. 
= 8(3.5) or 28 


The area of the walkway is 28 square meters. 





Check for Understanding 


čommunicating 
ematics 


Math Journal 





iF 


2. Explain what it means to factor a polynomial. 
3. 


Illustrate with algebra tiles or a drawing how | Vocabulary 
to factor x? + 2x. moe 





Write a few sentences explaining how the Distributive Property is used 
to factor polynomials. Include at least two examples. 
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‘ractice 





Practice 


Homework Help 


Extra Practice 
See page 712. 


ot Wo, 


A) 
G 


Applications and 
Problem Solving 
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Sra ETF Find the GCF of the terms in each expression, 


Solution: 9a2 = 3 -/3)- 
3a = ‘\a) The GCF is 3a. 


G. axy + y? 
9. 15m2n — 20n2y 





Sample: 9a? + 3a 


5. x72 + 2x 
8. 3ab — 2a2b 


4. 8xy + 12mn 
7. 18⁄2 + 30y 


Factor each polynomial. If the polynomial cannot be factored, write 
prime. (Examples 1—4) 
10. Ox +6 

13. 7mn — 13yz 


12. 12a*b + 6a 
15. 2a%b? + 8ab + 16023 


11. 2x* + 4x 
14. 3x2y + 6xy + 9y? 


Find each quotient. (Example 5) 


16. (12m? — 15m) + 3m 17. (3c*d + 9cd) + 3cd 
18. Landscaping Kiyoshi is planning to build a walkway around her 
square koi pond. The walkway is 6 feet wide. 
a. If x represents the measure of one side of the pond, write an 
expression in factored form that represents the area of the 
walkway. (Example 6) 


b. If the dimensions of the pond are 8 feet by 8 feet, find the area 
of the walkway. (Example 7) 


Factor each polynomial. If the polynomial cannot be factored, write 
prime. 


49) Oe 1D 20. 6x + 3x? 21. 8x + 2x’y 
22. 7a*b* + 3ab3 23. 3c*d — 6c7d? 24. 7x — 3y 

25. 36mn — 11mn? 26. 18xy? + 24x?y 27. 19ab + 21xy 
28. 14mn* — 2mn 29. 12x + 7/4 30. 3a°b — 607l" 
31. 24xy + 18xy* — 3y 32. 3xy + Oxy + 36xy? 

33. x try + Py 34. 6x? + Oxy + 24x% 

35. 12axy — 14ay + 20ax 36. 42xyz — 12x*y? + 3x4 
Find each quotient. 

of. A = 2p) +3 38. (5abc + c) + c 

39. (14ab + 28b) + 14b 40. (16x + 24xy) + 8x 

41. (4x?y?z + 6xz2) + 2xz 42. (3x7y + 12xyz*) + 3xy 


43. Divide 6x? + 9 by 3. 


(44,) What is the GCF of 14abc? and 18c? 


45. Geometry The area of a rectangle is (16x + 4y) square feet. If the 
width is 4 feet, find the length. 





46. Marine Biology In a pool at a water park, a dolphin jumps out of the 
water traveling at 24 feet per second. Its height h, in feet, above the 
water after t seconds is given by the formula h = 24t — 16f?. 


a. Factor the expression 24t — 16f?. 
b. Find the height of a dolphin when t = 0.75 second. 


47. Geometry Write an expression in factored form that represents the 
area of the shaded region. 





48. Critical Thinking The length and width of a rectangle are represented 
by 2x and 9 — 4x. If x must be an integer, what are the possible 
measures for the area of this rectangle? 


Mixed Review Classify each number as prime or composite. (Lesson 10-1) 


49. 2 50. 21 91. 49 Sa: Da 93. 90 


54. Geometry The length of a side of a square is 3x + 5 units. What is 
the area of the square? (Lesson 9-5) 


Add or subtract. (Lesson 9—2) 
55. (x2 + 4x — 3) + (2x? — 6x — 9) 56. (2y? = Sy +2) = Sy“ — 4) 


Standardized 57. Short Response Write a second degree polynomial. 
lest Practice fJ ow (Lesson 9-1) 
DP D 


1. Find the prime factorization of 24. (Lesson 10-1) 


Find the GCF of the terms in each expression. Then factor 
the expression. (Lessons 10-1, 10-2) 


2. 20s + 40s2 3, ax? + 7bx? + 11cx3 4. 6x? + 12x? + 6x 


along each side of a rectangular flower garden. The FE 
length of the garden is twice the width. If the flower 2ft 
garden is bordered on one side by a house, writean Y 

expression in factored form to represent the area of (if 


the path. (Lesson 10-2) , | 


5. Landscaping A 2-foot wide stone path is to be built < 2 ft >|<—— 2x ft —>|~ 2 ft >| 
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What You’ll Leam 


You'll learn to factor 
trinomials of the form 
x? + bx +. 


Why It’s Important 


Biology Geneticists 
use Punnett squares, 
which are similar to the 


models for factoring 
trinomials. 
See Exercise 57. 
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In biology, Punnett squares are used to show possible ways that traits can 
be passed from parents to their offspring. 


Each parent has two genes for each trait. The G g 
letters representing the parent’s genes are placed 
on the outside of the Punnett square. The letters G| GG fG 
inside the boxes show the possible gene 
combinations for their offspring. f 
g g 


The Punnett square at the right shows the gene 
combinations for fur color in rabbits. 


e G represents the dominant gene for gray fur. 
e ¢ represents the recessive gene for white fur. 


Notice that the Punnett square is similar to the model for multiplying 
binomials. The model below shows the product of (x + 1) and (x + 3). 


(x +1)(x +3)=x} +3x+1x+3 x 3 
= x + 4x +3 
x| xe 3x 
In this lesson, you will factor a 
trinomial into the product of two toe 


binomials. 


"Z Hands-On Algebra 





Materials: LP straightedge 


Use a model to factor x2 + 5x + 4: 


Step 1 Draw a square with four sections. 
Put the first and last terms into the E 
boxes as shown. 


Step2 Factor x° as x - x and place the factors 
outside the box. 


Now, think of factors of 4 to place 
outside the box. 


= 


| Ble f 





Step 3 The number 4 has two different factor pairs, 2 and 2, and 
4 and 1. Try the factor pairs until you find the one that results 
in a middle term of 5x. 


Try 2 and 2. 







ox + 2x = 4x 
incorrect sum 


4x +1x = 5x 
correct sum 


Step 4 The integers 4 and 1 result in the correct middle term, 5x. 
Therefore, x* + 5x + 4 = (x + 4)(x + 1). 


Try These 

Use a model to factor each trinomial. 

1.x7+ 6x45 2.x7+7x+6 3. x7 + 8x + 12 
4. x*-—3x+2 5. x7 — 6x + 8 6. 2 — 6x +9 








look Back 


FOIL Method: 
Lesson 9-4 


The FOIL method will help you factor trinomials without models. Use 
the following method to factor x* + 6x + 8. 







Step 1 x7 is the product of the First terms, and 8 is the product of the 
Last terms. 


x7+6x+8=(x+ W)(x + W) 
san aT 
Step 2 Try several factor pairs of 8 until the sum of the products of the 


Outer and Inner terms is 6x. Check by using FOIL. 


Try land 8. (x + 1)(x + 8) =x7+8x+1x+8 
= x2+9x+8 9x is not the 
correct term. 


Try 2and4. (x + 2)(x+ 4) =x + 4x +2x +8 
=x*+6x+8 ý 


w% Therefore, x? + 6x + 8 = (x + 2)(x + 4). 
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PET Lt Factor each trinomial. 
ip x*—7x+10 


, ne ie 
x? — 7x + 10 = (x + (x +) 
ST 


Find integers whose product is 10 and whose sum is —7. Recall thai the 
product of two negative integers 1s positive. 






Product Integers 
10 —1, -10 
10 -2, -5 


Therefore, x? — 7x + 10 = (x — 2)(x — 5). 





=4 4+ (—10)= —14 
9+ (<5) <7 








y 


rA x7+5x-6 
x? + 5x — 6 = (x + W)(x + W) 
SST 


Find integers whose product is —6 and whose sum is 5. Recall that the 
product of a positive integer and a negative integer is negative. 


Product Integers 





You can stop listing factors when you find a pair that works. 
Therefore, x* + 5x — 6 = (x — 1)(x + 6). 
D Hy 


First, write the trinomial as x2 — 3x — 7. 
x? — 3x — 7 = (x + W)(x + W) 
SST 


Find two integers whose product is —7 and whose sum is —3. 





Product Integers Sum 


-7 | -1,7 | -1+7=6 
-7 | 1,-7 


2 tit) 
There are no factors of —7 whose sum is —3. Therefore, x2 — 3x - 715 
a prime polynomial. 






Your Turn 
a. 77+ 3x+2 b. a2 + 4a+ 3 c. b2+4b+4 
d. y? — 7y +12 e. n? — 5n — 14 f. m -m+1 
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In the previous lesson, you learned that the terms of a polynomial 
might have a GCF that can be factored using the Distributive Property. 
When you factor trinomials, always check for a GCF first. 






Factor 2x? — 20x — 22. 


First, check for a GCF. 
2x? — 20x — 22 = 2(x2 — 10x — 11) The GCF is 2. 


Example 4 


Now, factor x? — 10x — 11. Find two integers whose product 
is —11 and whose sum is —10. 





Product Integers 
at S 3.28 
et = i i Paa ff 

So, x* — 10x — 11 = (x + 1)(x — 11). 
Therefore, 2x* — 20x — 22 = 2(x +1)(x — 11). Check by using FOIL. 











n u 3. = 20 
al r A = =—10 





y 


Your Turn 


Factor each polynomial. 


gia — 9y ~ 54 h. 5m? + 45m + 100 
Mo, The area of a figure can often be expressed as a trinomial. 
¢ fA 
Tammy is planning a rectangular garden in which the width will be 
Gardening Link 4 feet less than its length. She has decided to put a birdbath within 


the garden, occupying a space 3 feet by 4 feet. How many square 
feet are now left for planting? Express the answer in factored form. 


Let £ = the length of the original 
rectangle. 

Let € — 4 = the width of the 
original rectangle. 





Find the area of the original 
rectangle. 

A = tw Area = length X width 
A= €(€ —4) Replace w with € — 4. 
A = £2? — 4? Distributive Property 


Find the area of the small rectangle. 
A = 4(3) or 12 


Remaining area = area of original rectangle — area of small rectangle 
= (t — 4e =- i 


The remaining area is €? — 4€ — 12 or (£ — 6)(€ + 2). 





Lesson 10-3 Factoring Trinomials: x? + bx +c 437 








Check for Understanding 


Communicating 
Mathematics 


Guided Practice 


f i ‘ 
2,,2 | p 
A e Ll + SD 
en Uue Jud P ) 
3 (ue W) (4+ 


(> Getting Ready 





Sample: 10, 7 


4. 


. Illustrate how to factor x? + 7x + 6 using 
. Explain why the trinomial x* + x + 5 cannot be factored. 


. Complete the following sentence. 


a model. 


When you factor m? — 3m — 10, you want to find two integers whose 
product is ? and whose sumis_ ? | 


Find two integers whos 


e product is the first 


number and whose sum is the second number 
Solution: 2 x 5=10,2+5=7 


30, 11 S bey FS 0: 1.3 fe oo Be. = 


Factor each trinomial. If the trinomial cannot be factored, write 
prime. (Examples 1—4) 


9, x? +5x+6 10. y* + 9y + 20 
12. z2 — 8z + 16 13. x2 + 3x — 10 
15. w? +w +2 16. 3a? + 15a + 12 
18. Geometry Find the area of the shaded 


region. Express the area in factored 
form. (Example 5) 


11. a2 — 5a +4 
14. m? — 4m - 21 
17. 2c? — 12c — 14 











For See 
Exercises | Examp 
19-39, 46, 48, 

50, 52 






ae eee a 
TE. ee ee 
Extra Practice 


See page 712. 






d 
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Factor each trinomial. If the trinomial cannot be factored, write 


21. a? + 7a + 12 
24. z? + 13z + 40 
27. c? — 13c + 36 
30. y* = 12y +32 
33. r? — 3r — 18 
36. m? + 11m - 12 
39. r2? + 22r — 48 
42. z? + z? —12z 
45. 2a + 14a? — 160 


prime. 

19. b2 + 5b +4 20. x? + 10x + 25 
22. aœ + 3a +5 23. y2 + 12y + 27 
25. x? — 8x + 15 26. a? — 4a + 4 

28. d* — 11d + 28 29. m? — 5m + 1 

31. c2+2c-—3 32. x? — 5x — 24 
34. m? — 2m — 24 35. n2? + 13n — 30 
37. x? — 17x + 72 38. a? — a — 90 

40. 4x2 + 28x +40 41. 3y? — 2ly + 36 
43. m? + 3m? + 2m 44. 3y? — 244? + 36y 
46. Express x* + 24x + 95 as the product of two binomials. 
47. Write a trinomial that cannot be factored. 


48. 


Complete the trinomial x? + 6x + __? 


with a positive integer 5° 


that the resulting trinomial can be factored. 


—- 





4 





cations and 


ai Wo, 


o 
g 


app! 
prob 





Mixed Review 


Standardized 
Test Practice 
Lo <e 


E> Æ> 


_ 





49. Geometry Refer to the figure at 
the right. 


a. Express the area of the shaded 
region as a polynomial. 





b. Express the area in factored form. 


50. Geometry The volume of a rectangular prism is x? + 4x? + 3x. Find 
the length, width, and height of the prism if each dimension can be 
written as a monomial or binomial with integral coefficients. (Hint: 
Use the formula V = wh.) 


51. Genetics In guinea pigs, a black coat is a dominant trait over a white 


coat. Let C represent a black coat and c represent a white coat in the 
Punnett squares below. Find the missing genes or gene pair. 


C c b. A a 


52. Critical Thinking Find all values of k so that the trinomial 
x? + kx + 10 can be factored. 


a. 
C 


Find each quotient. (Lesson 10-2) 
53. G0x* +257) = 5 54. (2y* + 4y) + y 
55. (6a? + 8ab — 6b?) + 2 56. (3x2y? + 9x°y*z) + 3x7y? 


Find the GCF of each set of numbers or monomials. (Lesson 10-1) 
57. 12a, 16b 58. 6a2b, 9ab? 59. 15x, 7y 60. 15, 60, 75 


61. Extended Response The graph Riding Lawn Mower Shipments 
shows the value of riding lawn (billion dollars) 
mower shipments in 1997 and 3.0 
2000. (Lesson 7—4) 


a. Write an equation of the line 
in slope-intercept form. 


b. What does the slope Amount i 
represent? 

c. Use the equation to predict 
the value of riding lawn 1.0 





mower shipments in 2005. 





'97 '98 '99 2000 


Year 
62. Multiple Choice Evaluate 8x + 3y Source: Freedonia Group 
if x=9andy= —2. (Lesson 2-5) 
A 66 B 57 C 78 D 11 
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What You’ll Leam 


You'll learn to factor 
trinomials of the form 
ax? + bx +c. 


Why Its Important 
Manufacturing 

The volume of a 
rectangular crate 

can be expressed 

in factored form. 

See Example 4. 
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In this lesson, you will learn to factor trinomials in which the coefficient of 
x* is a number other than 1. 





Pee Hands-On Algebra 


Materials: f straightedge 


Use a model to factor 2x2 + 7x + 6. 


Step 1 Draw a square with four sections. 
Put the first and last terms into the 
boxes as shown. 


Step 2 Factor 2x? as 2x - x and place the 
factors outside the box. 


Think of factors of 6 to place outside 
the box. 


x E 
se 
Step 3 The number 6 has two different factor pairs, 2 and 3, and 1 and 

6. Try the factor pairs until you find the one that results ina 


middle term of 7x. First, try 2 and 3. Note that there are two 
different ways of placing the 2 and 3 outside of the box. 


2X ax 





3X + 4x = 7X 
correct sum 


2X + 6x = Bx 
incorrect sum 


Step 4 The second model results in the correct middle term, 7x. 
Therefore, 2x7 + 7x + 6 = (2x + 3)(x + 2). 


Try These Use a model to factor each trinomial. 
1. 2x7 +7x +3 2. 2x7 +5x4+3 


4. 3x7 + 8x +5 5. 4x7 + 8x + 3 


3 3x2 + xt? 
6. 4x2 + 13x 7” 





A 


The FOIL method will help you factor trinomials without models. 


Examples Factor each trinomial. 
1p 2x7-—7x+3 





2x* is the product of the First terms, and 3 is the product of the Last 
terms. 


ey 
ae — et AS (2x + Ie + 


The last term, 3, is positive. The sum of the inside and outside terms, 
—7, is negative. So, both factors of 3 must be negative. Try factor pairs 
of 3 until the sum of the products of the Outer and Inner terms is —7x. 


Try —3 and —1. (2x — 3)(x — 1) = 2x2 — 2x — 3x + 3 
= 2x2 — 5x + 3 —5x is not the correct 
middle term. 
(2x — 1)(x — 3) = 2x? — 6x — 1x + 3 
= 2s =— 7x +3 y 


Therefore, 2x? — 7x + 3 = (2x — 1)(x — 3). 


a  3y* + 2y —5 


347 is the product of the First terms, and —5 is the product of the Last 
terms. 


a ee TN 
3y* + 2y — 5 = By + Dy + m) 
no ee 


Find integers whose product is —5. Try factor pairs of —5 until the 
sum of the products of the Outer and Inner terms is 2y. 


Try —5and 1: (3y — 5)(y + 1) = 3y? + 3y — 5y — 5 

= 3y — 2y —5 —2y is not the correct 

middle term. 
GADU — 5) = 37 — 15y + 1y -5 
= 3y⁄2— 14y -5 —14y is not the 
correct middle term. 

Try 5and —1. (3y + 5)(y - 1) = 3y* — 3y + 5y - 5 

=3y°+2y-5 J 


Therefore, 3y* + 2y — 5 = (3y + 5)(y — 1). 


Your Turn 





a. 2x2 + 3x +1 b. Syt re 2u T9 C. 3z? — 8z +4 


? me . . e “ 2 
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Sometimes the coefficient of x? can be factored into more than one pair 
of integers. 


FEUL x9 Factor 4x? + 12x + 5. 







Number Factor Pairs 


Try 4and 1. (4x + 5)(1x + 1) = 4x? + 4x + 5x +5 
= 4x? + 9x + 5 9x is not the correct 
middle term. 





d of trinomial, it is (4x + 1)(1x + 5) = 4x? + 20x +1x+5 
mportant to keep an . 
pak as meee ae = 4x? + 21x +5 21x is not the correct 
organized list of the 
middle term. 





Try 2and 2. (2x + 5)(2x + 1) = 4x? + 2x + 10x +5 
=4x*+12x+5 // 


Therefore, 4x2 + 12x + 5 = (2x + 5)(2x + 1). 





Your Turn 


d. 6x2 + 17x +5 e. 4x? — 8x —5 





Recall that the first step in factoring any polynomial is to factor out any 
20 Wo, GCF other than 1. 


Example 
Manufacturing Link 


The volume of a rectangular shipping crate is 6x — 15x? — 36x. Find 
possible dimensions for the crate. 


The formula for the volume of a rectangular prism is V = ¢wh. Find 
three factors of 6x? — 15x? — 36x. First, look for a GCE. 


6x? — 15x? — 36x = 3x(2x2 — 5x — 12) The GCF is 3x. 


3x is one factor of 6x? — 15x2 — 36x. Factor 2x2 — 5x — 12 to find the 
other two factors. 


2x? — 5x — 12 = (2x + M(x + W) 


The factors of —12 are —3 and 4,3 and —4, —2 and 6, 2 and —6, -1 
and 12, and 1 and —12. Check several combinations; the correct factors 
are 3 and —4. 


2x* — 5x — 12 = (2x + 3)(x — 4) 


So, 6x? — 15x? — 36x = 3x(2x + 3)(x — 4). Therefore, the dimensions 
can be 3x, 2x + 3, and x — 4. 
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check for Understanding 





communicating 1. Write the trinomial and its binomial factors shown by each model. 
yathematics 





A LUP Jamal factored the trinomial 18k? — 24k + 8 as 
IHAT: (3k — 2)(6k — 4). Jacqui disagrees with Jamal’s answer. 
She says that he did not factor the trinomial completely. Who is 
correct? Explain your reasoning. 


Guided Practice Factor each trinomial. If the trinomial cannot be factored, write 
prime. (Examples 1—4) 
3. 2a? + 5a +3 4. 3y? + 7y +2 5. 5x2? + 13x + 6 
6. 2x2? +x-—3 7. 2x2 + x -— 21 8. 2n2 — 11n +7 
9.: 1002 —.9a + 2 10. 6y* — lly +4 11. 6x2 + 16x + 10 


12. Geometry The measure of the volume of a rectangular prism is 
2x3 + x? — 15x. Find possible dimensions for the prism. (Example 4) 





Factor each trinomial. If the trinomial cannot be factored, write 
prime. 





135°2y24,7y * 3 14. 2x? + 11x+5 15. 4a? + 8a + 3 

16. 2x2 — 9x- 5 17. 24? — 9q — 18 18. 5x2 — 13x — 6 
19. 7a? + 22a + 3 20. 3⁄2 + 7y +15 21. 3x2 + 14x + 8 

29, 27? = 11z +15 23. 3x2 + 14x + 15 24. 3m? + 10m + 8 
25, 3x2 + 5x + 1 26. 4x? — 8x +3 27. 14x? + 33x — 5 
28B. 6y- = liy + 4 29. 8m? — 10m + 3 30. 6r?+ 9r — 42 

31. 6x7 + 3x — 30 32. 4x? + 10x — 6 33. 2x3 + 5x2 — 12x 
34, 7x — 5 + 6x" 85: Ty + Gy ~2 36. 15x° — 11x* — 12x 


37. 2a? + 5ab — 3b? 38. 15x? — 13xy + 2⁄2 39. 9k? + 30km + 25m? 


40. Factor 2x? + 5x — 25. 


\ W, 
F % 41. What are the factors of the trinomial 6x? + 15x* — 9x? 
Applications and 42. Measurement The volume of a rectangular prism is 60 cubic feet. If 
'oblem Solving the measure of the length, width, and height are consecutive integers, 


find the dimensions. 
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43. Manufacturing The dimensions a 2yin. ——_—__.. 
of a rectangular piece of metal 
are shown at the right. 

a. If a 1-inch by 1-inch square 
is removed from each corner, 
write an expression that 
represents the area of the remaining piece of metal. Express the 
area in factored form. 

b. If the metal is folded along the dashed lines, an open box is 
formed. Write an expression that represents the volume of the box. 


c. If y = 10 inches, find the area of the metal and the volume of the boy, 





44. Critical Thinking Find all values of k so that the trinomial 
4y* + ky + 5 can be factored. 


Mixed Review Factor each polynomial. (Lessons 10-2 & 10-3) 
45. x? + 14x — 32 46. y* — 7x + 12 
47. 3a? — 15a? + 6a 48. 2n2 + 2n — 24 


49. Geometry Find the length of the diagonal of a rectangle whose 
length is 24 feet and whose height is 7 feet. (Lesson 8-7) 


Solve. Assume that y varies directly as x. (Lesson 6—5) 
50. If y = 28 when x = 7, find x when y = 52. 
51. Find x when y = 45, if y = 27 when x = 6. 


Standardized 52. Multiple Choice What is the solution of 10 — 3(x + 4) = 16? 
Test Practice wa (Lesson 4-7) 
D b> x A -g B — i C2 D 6 


Factor each trinomial. 
1. x2? + 3x — 10 2. x? — 5x — 24 (Lesson 10-3) 
3. 2x2? + 9x +7 4. 8x? — 16x — 10 (Lesson 10-4) 


5. Geometry Find the area of the shaded x+1 
region. Express the area in factored form. 
(Lesson 10-3) 
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what You’ll Learn 
You'll learn to 

ecognize and factor 
the differences of 
squares and perfect 
square trinomials. 


why It’s Important 
manufacturing You 
can find the area of a 
washer by using the 
diference of squares. 
See Exercise 52. 






look Back 


Square of a Sum: 
Lesson 9-5 











In this lesson, you will learn to recognize and factor polynomials that are 
s. They have two equal binomial factors. 


The model below shows the product (x + 3). 





3x + 3x = 6x 


You can also use the FOIL method to find the product. 


perfect ce 
(x + 3)(x + 3) =x*+3x4+ 3x49 


V SERCE ir 


| =x*+6x+9 


twice the product of x and 3 
The square of (x + 3) is the sum of 


e the square of the first term of the binomial, 
e the square of the last term of the binomial, and 
e twice the product of the terms of the binomial. 


These observations will help you recognize when a trinomial is a 
perfect square trinomial. They can be factored as shown. 


Numbers: x? + 6x + 9 = (x + 3)(x + 3) 
x? — 6x + 9 = (x — 3)(x — 3) 
Symbols: a? + 2ab + b? = (a+ b(a + b) 


Factoring a’ — 2ab + b? = (a— b\(a — b) 


Perfect Models: a b 


SITET 
Trinomials 


Lesson 10-5 Special Factors 








> 






amples Determine whether each trinomial is a perfect square trinomial, If 
so, factor it. 





L x7 +107 + 25 


To determine whether x? + 10x + 25 is a perfect square trinomial, 
answer each question. 


e Is the first term a perfect square? Yes, x is the square of x. 
e Is the last term a perfect square? Yes, 25 is the square of 5. 


e Is the middle term twice the 
product of x and 5? Yes, 10x = 2(5x). 


Therefore, x? + 10x + 25 is a perfect square trinomial. 
x* + 10x + 25 = (x + 5) 





| 7A 4n*—4n+1 


e Is the first term a perfect square? Yes, 4n? is the square of 2n. 
e Is the last term a perfect square? Yes, 1 is the square of 1 and -1. 


e Is the middle term twice the 
product of 2n and —1? Yes, 2(—2n) = —4n. 


| Therefore, 4n* — 4n + 1 is a perfect square trinomial. 
4n? — 4n + 1 = (2n — 1) 
| 
| 


Ey 4p? — 12p + 36 


e Is the first term a perfect square? Yes, 4p? is the square of 2p. 
| e Is the last term a perfect square? Yes, 36 is the square of 6 and -6. 
e Is the middle term twice the 


product of 2p and —6? No, 2(—12p) # —12p. 
| Therefore, 4p* — 12p + 36 is not a perfect square trinomial. 
Jis 
Your Turn 
| | a. a*+2a+1 b. 16x? + 20x +25 c. 49x2- 14x +1 


| 
I Geometry Link (9) The area of a square is x? + 18x + 81. Find the perimeter. 
Factor x* + 18x + 81 to find the measure of one side of the square. 
x? + 18x + 81 = (x + 9)? 


The measure of one side of the square is x + 9. A square has four sides 
of equal length. So, the perimeter is four times the length of a side. 


4(x + 9) = 4x + 36 Distributive Property 


The perimeter of the square is 4x + 36. 
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| ook Back 


product of a Sum 
and a Difference: 
Lesson 9-5 





Examples 











A polynomial like x? — 9 is called the difference’of Squares. Although 
this is not a trinomial, it can be factored into two binomials. The model 
shows how to factor x2 — 9. 


perfect squares 
WE I= (x= 3) + 3) 
E E 


difference L produci of a sum and 
A difference 





A difference of squares can be factored as shown. 


Numbers: x? — 9 = (x — 3)(x + 3) 
Symbols: a? — b? = (a — b(a + b) 
Model: 


3 a b 
Factoring a 
Difference 4 
of Squares 


Determine whether each binomial is the difference of squares. If so, 
factor it. 





pp a*—25 
a? and 25 are both perfect squares, and a? — 25 is a difference. 
a2 — 25 = (a)* — (5)? a-a=a*,5-5=25 
=(a—5)(a+5) Difference of Squares 
Ð y*+ 100 


y* and 100 are both perfect squares. But y* + 100 is a sum, not a 
difference. Therefore y2 + 100 is not a difference of squares. It is a 
prime polynomial. 


rp 3n? — 48 
First, look for a GCF. Then, determine whether the remaining factor is 
a difference of squares. 
3n2 — 48 = 3(n* — 16) The GCF of 3n and 48 is 3. 
= 3[(n)* — (4)] n-n=n*,4-4=16 
= 3(n — 4)(n + 4) Difference of Squares 





Your Turn 


d. 121 =p’ e. 25x — 100x f. 4a? + 49 
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The following chart summarizes factoring methods. 






Number of Terms 


Factoring Method two | Three apm al 


earn greatest common factor re 
eal J difference of squares PY {| 
perfect square trinomials mz 









trinomial with two binomial factors 


Check for Understanding 















Communicating 1. State whether 4c* — 7 can be factored as a Vocabulary 
Mathematics difference of squares. Explain. perfect square trinomials 
Math Journal 2. Copy the chart shown above into your math difference of squares 
\A> journal. Then write a polynomial that can 
be factored by each method. 
Guided Practice Determine whether each trinomial is a perfect square trinomial. If so, 
factor it. (Examples 1-3) 
3. y? + 14y + 49 4. x= 10x + 100 5. a = 102425 


Determine whether each binomial is the difference of squares. If so, 
factor it. (Examples 5-7) 


6. 1674-25 7. Be = 50y“ 8. 49m? + 16 
Factor each polynomial. If the polynomial cannot be factored, write 
prime. 

9. 3x* + 15 10. 2 + 6y —9 11. 3y? + 21y — 24 


12. Geometry The area of a square is 4x? + 20xy + 25y?. Find the 
perimeter. (Example 4) 





Practice Determine whether each trinomial is a perfect square trinomial. If s0, 
factor it. 
13. r? + 8r+ 16 14. x? — 16x + 64 15. a2? + 2a +1 
16. 4a? + 4a +1 17. 4z? — 20z + 25 18. 9m? + 15m + 25 
19. 9a? + 24a + 16 20. d* — 22d + 121 21. 49+ 142 +2 


Determine whether each binomial is the difference of squares. If $0, 
factor it. 





Extra Practice 
See page 713. 22. x*— 16 23. a* — 36 24. y? — 20 
25. 1 — 9m? 26. 16m? — 25n? 27. y2 + 72 
28. 8a? — 18 29. 2z? — 98 30. 49 — a2b 
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31. Write a polynomial that is the difference of two squares. Then 
factor it. 


32. Is x? + x — 1 a perfect square trinomial? Explain. 


Factor each polynomial. If the polynomial cannot be factored, write 


prime. 

33. 5x? + 25 34. a? — 16b? 35. y* — 5y +6 

36. m? + 8m + 16 37. 2x? — 72 38. 3a2b + 6ab + 9ab? 
39. 8xy* — 13x2y 40. 2? + 3r+1 At. 4° 6 ~ 9 

42. z% + 622 + 9z 43. 20n? + 34n + 6 44. b? + 6 -— 7b 

45. 8w? + 14w — 15 46. a? — 17a? + 72a 47. 5x2 + 15x + 10 
48. 7a? — 21a 49. 2x? — 32x 50. 2x? — 11x — 21 


Applications and 51. Number Theory The difference of two numbers is 2. The difference 





Problem Solving of their squares is 12. Find the numbers. 
K> A 
§ 52. Manufacturing A metal washer is manufactured 
by stamping out a circular hole from a metal disk. IAG 
In the figure, r represents the radius of the metal 
disk. The radius of the hole is 1 centimeter. 
a. Write an expression in factored form for the yaa 


area of the washer. (Hint: Use A = mr.) 


b. If r = 2 centimeters, find the area of the 
washer to the nearest hundredth. 


53. Critical Thinking The area of a square is 81 — 90x + 25x. If x isa 
positive integer, what is the least possible measure for the square’s 


perimeter? 
Mixed Review Factor each polynomial. (Lessons 10-3 & 10-4) 
54. 4y* + 16y + 15 55. 4x2 + 11x -3 
56. a? — 7a* + 12a 57. m? — 5m — 14 
Simplify each expression. (Lesson 8-3) 
2 6 call 1 Sea 
58. n 59. a (a ) 60. 73 g octdeft 


Standardized 62. Extended Response Describe the difference between the graphs of 
pi Practice a y = 4x and y = 4x — 5. (Lesson 7—6) 
< CB . 


2 C> 


63. Multiple Choice Which graph is the best example of data that exhibit 
a linear relationship between the variables x and y? (Lesson 6-3) 


oe a T a6 
O t O X O X o X 
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agra, Study Guide and Assessment 





Understanding and Using the Vocabulary — internet 





CONNECT Review Activities 
After completing this chapter, you should be able to define For more review activities, visit: 
each term, property, or phrase and give an example or two www.algconcepts.com 
of each. oo | 


difference of squares (p. 447) 
factoring (p. 428) 

greatest common factor (GCF) (p. 422) 
perfect square trinomials (p. 445) 
prime polynomial (p. 430) 


State whether each sentence is true or false. If false, replace the underlined word or 
number to make a true sentence. 


1. The prime factorization of 12 is 3-4. 

3x is the greatest common factor of 6x? and 9x. 

When two or more numbers are multiplied, each number is a factor of the product. 
2y and (y + 3) are factors of 2y? + 3. 

When you factor trinomials, always check for a GCF first. 

. The number 51 is an example of a prime number. 

. (x — 3)(x + 3) is the factored form of x? + 9. 


. Whole numbers that have more than two factors are called composite numbers. 


OM NOAA WN 


A polynomial is in factored form when it is expressed as the product of polynomials. 


=d 
> 


4a? — b? is an example of a perfect square trinomial. 
p p q 


Skilis and Concepts 
Objectives and Examples 


e Lesson 10-1 Find the greatest common Find the GCF of each set of numbers or 
factor of a set of numbers or monomials. monomials. 
11. 20,25 


Find me E of 12xy and 30xy?. 

12x2y A ne 12. 12, 18, 42 

30xy2 = Yj: y 13. 20, 25, 28 
14. 5xy, 10x 

The GCF of 12x?y and 30xy? is 15. 9x2. 9x 

siete dai 16. 602b, 180262, 9ab? 
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Chapter 10 Study Guide and Assessment 








, Lesson 10-2 Use the GCF and the 
pistributive Property to factor polynomials. 


Factor 12x* — 8xy. 


The GCF of 12x? and 8xy is 4x. Write each 
term as a product of the GCF and its 
remaining factors. 


12x? — 8xy = 4x(3x) — 4x(2y) 
= 4x(3x — 2y) Distributive 
Property 


‘Lesson 10-3 Factor trinomials of the form 
+bxt+c. 


Factor x7 + 3x — 10. 


Find integers whose product is —10 and 
whose sum is 3. 





Product Integers Sum 
-10 270 bara —s 
-F -2,5 haoz t5= 3.5: / 


Therefore, x? + 3x — 10 = (x — 2)(x + 5). 









Objectives and Examples 





Factor each polynomial. If the polynomial 


cannot be factored, write prime. 
17. 5x + 30y 

18. 16a? + 32b? 

19. 12ab — 18a? 

20. 5mn* + 10mn 

21. 3xy + 12x47 


Find each quotient. 
22. (20x + 15x2) + 5x 
23. (40a2b? — 8ab) + 8ab 


Factor each trinomial. If the trinomial 
cannot be factored, write prime. 

24. y? + 9y + 14 

25. x? — 8x +15 

26. a2 + 5a -7 

27. x7 -2x-8 

28. y? + 7y + 12 

29. x7 + 2x — 35 

30. a2 —a-—1 

31. 2n? — 8n — 24 





‘lesson 10-4 Factor trinomials of the form 
ax + by +c. 


factor 2x2 + 5x + 3, 


+ 5x43 =x + mt M) 
= ee 


+3) x +1) = 292 + 2 + 3x +3 
= 2x? + 5x +3 


Metefore, 2x? + 5x + 3 = (2x + 3)(x + 1). 


~ 


Factor each trinomial. If the trinomial 
cannot be factored, write prime. 

32. 222+ 7z +5 

33. 3x2 + 8x +5 

34. 3a? + 8a + 4 


35. 6a*-a-2 

36. 3x2 — 7x — 6 
37. 2y* — 9y = 18 
38. 2x2 + 5x + 6 


39. 15a? — 20a + 5 
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Review Exercises 





Objectives and Examples 


e Lesson 10-5 Recognize and factor the Factor each polynomial. If the polynomial 
differences of squares and perfect square cannot be factored, write prime. 
trinomials. 40. y2 + 8y + 16 


2 — 12a + 36 
Factor a2 + 6a + 9. 41. a 12a + 3 


a? + 6a + 9 = a2 + 2(3a) + 32 42. n7+2n-1 
= (a + 3) 43. 25x? + 20x + 4 
Factor x? — 25. “4. 81 
x2 — 25 = x? — 52 45. 4x? -9 
= (x + 5)(x — 5) 46. a? + 49 
47. 12c* — 12 





48. Physics lfa flare is launched into the air, its height h feet above the 
ground after t seconds is given by the formula h = vt — 16t?. In the 
formula, v represents the initial velocity in feet per second. (Lesson 
10-2) 

a. Factor the expression vt — 16f?. 
b. If the flare is launched with an initial velocity of 144 feet per second, 
find the height after 2 seconds. 


49. Genetics The Punnett square below represents the possible gene 
combinations for hair length in dogs. H represents long hair, and 
h represents short hair. Find the missing genes for the parents. 
(Lesson 10-3) 





50. Geometry The area of a square is (25x? + 30x + 9) square units. Find 
the perimeter. (Lesson 10-5) 
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4, Explain what it means to factor a polynomial. 
}, Write two monomials whose GCF is 1. 


3, Write the trinomial and its binomial factors shown 
by the model. 


4, List two different methods of factoring 
polynomials. 


5, Classify the number 15 as prime or composite. 
Explain your reasoning. 





Exercise 3 
Factor each mMonomial. 
6, 25x? 7. —15b3 8. 24a?b 
Find the GCF of each set of numbers or monomials. 
9, 24 60 10. 16a7, 30a° 11. 20a2b, 25a2b 


Factor each polynomial. If the polynomial cannot be factored, write prime. 


12. 12x? + 18x 13. 3x2y — 12xy* 

14. 60° + 802 + 2a 15. x7+9x+8 

16. m — 10m + 24 17; 9 — 3y — 18 

18. 3x2 + x — 14 19. 3m2 + 17m + 10 

20, 2x? — 18 21. n? — 8n — 16 

2. y? + 10y + 25 23. 25m? — 16 

4.32 4+ 744 25. 6x° + 15x2 — 9x 

2, Geometry Find the area of the shaded region. x+1 


Express the area in factored form. 
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zaas Preparing for Standardized Tests 





Function and Graph Problems 


All standardized tests include problems with functions and graphs. 


Familiarize yourself with the concepts below. 


function 
table of values 


eraph of a line slope 


equation of a line 
y-intercept, x-intercept 





The 
( Princeton 
Review 





Slope is the ratio of the 
change in y to the 
change in x. A line that 
slopes upward from left 
to right has a positive 
slope. 


State Test Example SAT Example 


Martin is paid by the hour for babysitting. 
His hourly wage is a fixed amount plus an 
additional amount for each child. The graph 
shows his hourly wage for up to 5 children. If 
x represents the number of children, which 
expression can be used to find Martin’s 
hourly wage, y? 





Hourly 
Wage 
($) 








1 | | dd 
Number of Children 


A x Bx-1 C2x+1 Dx+1 
Hint Study the graph. The points lie ona 


line. Find the y-intercept and the slope. 


Solution The fixed amount is represented by 
the y-intercept. It is the point that represents 0 
children. The y-intercept is 1. 


The slope of the line shows the amount for 
each child. Moving left to right, each point is 
one unit higher than the previous point. So 
the slope is 1. 


Martin’s hourly wage is the fixed amount, 
$1, plus the amount per child, $1, times the 
number of children, x. The expression is 

1x + 1 or x + 1. The answer is D. 
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What is the equation of a line that is parallel 


to the line whose equation is y = a + 5 and 


passes through the point at (—6, 2)? 


2 2 2 
A y=3x+t5 By=3x-2 C y= 3xt6 
— 2, _ 22 iip i 
D y= 3% 3 E y 3X27 


Hint Memorize the slope-intercept and 
point-slope forms of linear equations. 


Solution The equation of the given line is in 
slope-intercept form. The slope is = Parallel 
lines have the same slope. So, the slope of the 


parallel line must also be 5. This eliminates 
answer choice E. 


The parallel line must pass through (—6, 2). 
Write the equation of the line in point-slope 
form. 


y - 2 = [x — (—6)] 


2 
y—2= 3 (x + 6) 
y-2= Sx id =(6) Distributive Property 
y-2= ox +4 
y= ox O 


The answer is C. 
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after you work each problem, record your 6. The average of two numbers x and y is A. 
answer on the answer sheet provided or on Which of the following is an expression 
a sheet of paper. for y? 


At+x A _ E 
multiple Choice ji 2 at Wie C 2A-x 


DA- m 
_ Use the function table to A=xX ae es 


find the value of y when 
y=. 


—~ 


7. Write 4-4 without using an exponent. 





A 59 B 60 A 0.00039 B 0.0039 
C 73 D 75 C 0.016 D 256 
2, What is the y-intercept of the line 8. Which expression should come next in the 
determined by the equation pattern 2x, 4x7, 8x3, 16x4,... ? 
5x +2=7y — 3? A 24x B 322 
o 1 LL 5 C 24x D 32x° 
A-1 B 7 C 7 D = E-S 
3. Which expression : 
can be used to find Grid In 


the value of y in the 
graph? 

Al-2x B1—3x 
C2x+1 D3x-1 


9. The graph of y = 4x — 2 
is shown. What is the 
x-intercept? 








e-~- 








. The charge to enter a nature reserve is a 
fixed amount per vehicle plus a fee for each 
person in it. The table shows some charges. 
What would the charge be for a vehicle with | Extended Response 
8 people? 
10. The graph shows the distance traveled by 
an African elephant. 


Distance Traveled 








A $3.50 B $4.00 C $5.00 D $6.00 


: At what point does 
the line MN cross 
the y-axis? 
A (-4,0) B (0, -4) 
© (-2,0) D @ 2) 


ar 





Number of Hours 


ES eo Or Pi A 
(ie es Ee ES 


Part A What is the slope of the line? 
Part B Explain what the slope represents. 
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FOLDABLES 
pe Study Organizer 

























Make this Foldable to help you organize 
information about quadratic and exponential 
functions. Begin with four sheets of plain paper. 


@ Fold each sheet in half along 
the width. 





@ Unfold each sheet and tape to 
form one PO gag ut. 


long piece. 


Label each page with the 
lesson number 
as shown. 


= i p i 
H ip a Ties 
vy hatti 4 AR TIRSS S N 
SA 
zÀ 


4 


Refold to form a booklet. 
Label the front cover 

“Quadratic and Exponential 
Functions.” 







Reading and Writing As you read and study the 
chapter, write notes and examples for each lesson 
on each page of the journal. 






1 Ld 
<p me hai ii E AN, hri 
Aaa aA e A els 


me s3 d 
b tet a 
Pitot irs 


. 
5 - 

. a 

en o = 


- a - - 
r Ce a Ja pzs E 


r“ 









.¥ 






a ~a 
= ice 


erg OA IE Duadratic_and Exponential wie ihe 


Project 


Do you want to be a millionaire? In this project, you will make a plan for 
saving money. Your goal is to reach $1,000,000 at the end of a 40-year 
period, following the guidelines listed below. 

. Your initial deposit is any amount of your choice. 

. The money is invested for exactly 40 years. 

. The annual growth rate of your investment is 5%. 

. Interest is calculated at the end of each year. 

. Choose an additional amount of money to deposit after interest is 

calculated each year. This amount is fixed, or the same, for all 40 years. 
. After 40 years, you should have as close to $1,000,000 as possible. 


Working on the Project i Giatenies 
olrategies 


Work with a partner and choose a strategy to help 
analyze and solve the problem. Here are some _ Look for a pattern. 


questions to help you get started. Draw a diagram. 

e At the beginning of year 1, you decide to invest Make a table. 
$5000. How much money will you have at the Work backward. 
end of year 1, including interest? i i Wa 
At the end of year 1, you invest an additional eo ciueciuabon: | 
$2000. How much money will you have at the Make a graph. 
end of year 2, including interest? Guess and k. 


Technology Tools 
e Use a spreadsheet to calculate each year-end balance. 
e Use graphing software to make a graph of your investment over 40 years. 
inter NET Research For more information about investing, visit: 
www.algconcepts.com 
QoktFOLig 


Presenting the Project 
Write a one-page paper describing your investment plan. Include: 
è successful and unsuccessful strategies used to plan, 


e a table or spreadsheet showing each year-end balance, and 
è a graph of your savings over the 40-year period. 
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What You’ll Leam 


You'll learn to graph 
quadratic functions. 


Why It’s Important 


Architecture 
Architects graph 
quadratic functions 


when designing arches. 


See Exercise 15. 


Examples 









Look Back 


Graphing Relations: 
Lesson 6-3 












The shape of a parabola is like an arch. Parabolas are modeled by 


quadratic functions of the form y = ax? + bx + c. The first term cannot 


equal zero because it will make the function linear, or a straight line. 
Therefore, the coefficient a cannot be zero. 


Words: A quadratic function is a function that can be described by 
an equation of the form y = ax? + bx + c, where a + 0, 


Models: y y 
Quadratic 
Function 
O x O x 


Graphs of all quadratic functions have the shape of a parabola. 





Graph each quadratic function by making a table of values. 
y=x +1 


First, choose integer values for x. Evaluate the function for each 
x-value. Graph the points and connect them with a smooth curve. 










x xwe+1 y &y 


oferi 1| a 

















Your Turn 


a.y =x +6 b. y = —2x* — 1 
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In Example 1, the lowest point, or minimum, of the graph of y = x? + 1 
is at (0, 1). Since the coefficient of x2 is positive, the graph opens upward. 
In Example 2, the highest point, or maximum, of the graph of y = —x? is at 
(0, 0). Since the coefficient of x* is negative, the graph opens downward. 


As with linear functions, in a quadratic function x is the independent 
variable and y is the dependent variable. Since the graph of a quadratic 
function extends forever to the left and to the right, the domain (x values) 
of a quadratic function is the set of all real numbers. For a quadratic 
function with a graph that opens upward, the range (y values) is all real 
numbers greater than or equal to the minimum value. For a quadratic 
function with a graph that opens downward, the range is all real numbers 
less than or equal to the maximum value. 


The maximum or minimum point of a parabola is called the vertex. 
The vertical line containing the vertex of a parabola is called the axis of 
‘symmetry. If you fold the graph of y = x? + 1 or y = —x? along the axis of 
symmetry, the two halves of each graph will coincide. In both examples, 
the axis of symmetry is the line x = 0. 





You can use the rule below to find the equation of the axis of symmetry. 


Words: The equation of the axis of symmetry for the graph 


of y= ax? + bx + c, where a + 0, is x= -2 


Model: 


Equation of 
the Axis of 
Symmetry 





Use characteristics of quadratic functions to graph y = x? — 4x — 1. 
A. Find the equation of the axis of symmetry. 

B. Find the coordinates of the vertex of the parabola. 

C. Graph the function. 
A 


. First identify a, b, and c. 
= axe + bx + 
tay N 
Ye le Ag 1 = 1x? 
So,a=1,b = —4, and c = —1. 


Now, find the equation of the axis of symmetry. 


b : | 
5 atta Equation of axis of symmetry 


—4 
a ETEY i= kë b=-4 
x=2 Simplify. 
l (continued on the next page) 
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B. Next, find the vertex. Since the equation of the axis of symmetry jg 
x = 2, the x-coordinate of the vertex must be 2. Substitute 2 for x 
in the equation y = x? — 4x — 1 to solve for y. 












| 


| y= x? -—4x-1 
= (2) - 4(2) - 1 
=4-8-lor-5 


The point at (2, —5) is the vertex. This point is a minimum. 


C. Construct a table. Choose some values for x that are less than 2 
and some that are greater than 2. This ensures that points on each 
side of the axis of symmetry are graphed. 























Find the coordinates of the vertex and the equation of the axis of 
symmetry for the graph of each equation. Then graph the function. 


Cc y=xrt+x d. y= —-x*+2x-3 





| oo, Models of quadratic functions can be found in the real world. 


Example 


The Exchange House in 
Architecture Link 
| 


London, England, is ——= 
supported by a steel === 
arch shaped like a 
parabola. This parabola 
can be modeled by 

the quadratic function 

y = — 0.025x? + 2x, 
where y represents the 
height of the arch and x 
represents the horizontal 
distance from one end of the base in meters. What is the highest 
point of the parabolic arch? 








The highest point of the arch is the y-coordinate of the vertex. Find t 
equation of the axis of symmetry for h(x) = —0.025x? + 2x. 


Prerequisite 
Skills Review 


Operations with 
Decimals, p. 684 









sw — 
05 OF 40 Simplify. 
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Next, find the vertex. Since the equation of the axis of symmetry is 
x = 40, the x-coordinate of the vertex must be 40. Substitute 40 for x 
in the function h(x) = —0.025x2 + 2x. Then solve for h. 


h(x) = —0.025x? + 2x 
h(40) = —0.025(40)* + 2(40) Replace x with 40. 
—40 + 80 or 40 Simplify. 


The point (40, 40) is the vertex. So, the maximum height is 40 meters. 





Check for Understanding 





Communicating 1. Compare and contrast quadratic and linear Vocabulary 
Mathematics functions. a 
2. Explain what effect a negative coefficient of x? quadratic function 
has on the orientation of a parabola. MUMET 
, , maximum 
3. Name the point on the graph of a quadratic vertex 


function that has a unique y-coordinate. axis of symmetry 








cto ractice — [ETTI ent he values for a brana e torach, 
Sample 1: y = x? — 9 Sample 2: y = —4x? — 9x + 13 
Solution: a = 1,b =0,c= -9 Solution: a = —4, b = —9, 
c= 13 
4. 9 = 6r = 34 +1 5. y=x? +4 
A A — x = 12 7. y = 3x? + 4x 


Graph each quadratic function by making a table of values. 
(Examples 1 & 2) 


8. y = —2x* 9. y= x2 + 3x 10. y= -x2 -2x +5 


Write the equation of the axis of symmetry and the coordinates of 
the vertex of the graph of each quadratic function. Then graph the 
function. (Example 3) 

11. y= +2 12. y = x? + 8x + 12 

13. y mirti t3 14. y = —x* + 10x 


15. Architecture Mr. Kwan is drafting the windows for a building. Their 
shape is a parabola modeled by the equation h = —w* + 9, where h is 
the height of the window and w is the width in feet. (Example 4) 


a. Graph the function. 
b. Find the maximum height of each window. 
c. Find the width of each window at its base. 
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Practice 


Homework Help 


See page 713. 


Applications and 
Problem Solving 
ot Wo 


© e 
G 








Graph each quadratic function by making a table of values. 
16. y = 2x? 17. y = 3x? 18. y = -5x 
19. y=x2 +4 20. y =2x -1 21. y = —x? + 8x 


1 
22. y = -xt + 4x +1 23, y= 3x" — 6x + 1 24. y= 5X — 6x45 


Write the equation of the axis of symmetry and the coordinates of 
the vertex of the graph of each quadratic function. Then graph the 
function. 


25. y = x" 26. y = —2x° 27. y = 4x? 

28. y = 2x7 +3 29. y= —x* +1 30. y = x? — 6x 

31. y= x°— 4 +2 32. y=x27-4x+10 33. y= —3x*-O6r+4 
34. y= -J2 +x-2 35. y = x? + 5x 36. y = 3x? — 3x -2 


Match e ch function with its graph, 
Q | ) j ) xy a >? - : 
Pig tax +l oo. Y= oa a 





O/A i N ix 


inh 
CA 
CAP 
a7 Seen 











40. Suppose the equation of the axis of symmetry for a quadratic 
function is x = —3 and one of the x-intercepts is —8. What is 
the other x-intercept? 


41. Suppose the points at (—8, 5) and (6, 5) are on the graph of a 
parabola. What is the equation of the axis of symmetry? 


42. Sports Mark wanted to know the 
angle at which he should kick a football 
for maximum distance. He used a 
device that kicked a football at a 
constant velocity at varying angles. 
He recorded his results in 
the table. 


a. Graph the data in the table. 


b. Which angle gives the maximum 
distance? 


c. Predict how far the football will go 
if it is kicked at a 60° angle. 












Angle Distance (ft) 
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43. Business The profit function of a small business can be expressed 
as P(x) = —x? + 300x, where x represents the number of employees. 


a. How many employees will yield the maximum profit? 
b. What is the maximum profit? 


44. Critical Thinking Graph y = x°. Then graph y = x? — 4 on the same 
axes. Describe the difference between the graphs. 


xed Review Factor each polynomial. (Lesson 10-5) 


i 
N 45. x2 — 49 46. a2 + 10a + 25 47. 2g? — 16g + 32 
48. Geometry The volume of a rectangular prism is 3x° — 6x? — 24x. 

Find dimensions for the prism in terms of x. (Lesson 10-4) 


49. Arrange the terms of the polynomial —4x* + 5 — x? — 8x so that 
the powers of x are in descending order. Then state the degree of 
the polynomial. (Lesson 9-1) 


Use the map for Exercises 50-51. 


50. You can use the letters and numbers on the map to form ordered 
pairs and name square areas. State the locations of Fancyburg and 
Northam Parks as ordered pairs. (Lesson 2-2) 


51. Find the straight-line distance in miles between Fancyburg and 
Northam Parks. (Lesson 5-2) 




















N 

0 0.25 0.5 mile 

a Sc 

One inch equals 0.54 mile 
$ i i | 
ten dardized 52. Multiple Choice The line " 
D Practice A graph shows the amount of soda an = 

— average American drinks over a five- Gallons 


per 51 
Person 59 


year period. During which of the 
following periods was the greatest 
change in consumption? (Lesson 1-7) ae ae eae Wan coe 
A 1993-1994 B 1994-1995 Year 
C.1995-1996 D 1996-1997 Source: Department of Agriculture 
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What You’ll Leam 


You'll learn the 
characteristics of 
families of parabolas. 


Why It’s Important 
Animation Digital 
artists use families of 
parabolas to create the 
illusion of motion. 

See Example 5. 





A Technology 


ae 


Use the screen to 
enter functions into the 
graphing calculator. 





The parent graph for 
° ° " 4 
each family is y = x^. 











In families of linear graphs, lines either have the same slope or the same 
y-intercept. However, in families of parabolas, graphs either share a verte, 
or an axis of symmetry, or both. Also, a family can consist of parabolas of 
the same shape. 


Share the Share the same Have the 
same vertex axis of symmetry same shape 


Families 
of i 
Parabolas 




















Graph each group of equations on the same screen. Compare and 
contrast the graphs. What conclusions can be drawn? 


y = x*, y = 0.2x7, y = 3x? 


Each graph opens upward and has 
its vertex at the origin. Therefore, 
these equations are a family of 
parabolas. The graph of y = 0.2? is 
wider than the graph of y = x°. The 
graph of y = 3x? is more narrow 
than the graph of y = x2. 


Sera tt as I fa lta CEN eS 





The shape of the parabola narrows as the coefficient of x* becomes 
greater. The shape widens as the coefficient of x* becomes smaller. 


y=x*4,y=x7-6,y=x7+3 


Each graph opens upward and has 
the same shape as y = x’ so they 
form a family. Yet, each parabola 
has a different vertex located along 
the y-axis. 

A constant greater than 0 shifts the 
graph upward, and a constant less 
than 0 shifts the graph downward 
along the axis of symmetry. 
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y = x7, y = (x + 2} y = (x — 4)? 



















Each graph opens upward and 
has the same shape as y = x°. 
However, each parabola has a 
different vertex located along 


the x-axis. 


Find the number for x that 
results in 0 inside the 
parentheses. The graph shifts 
this number of units to the left 
or right. 











The graph of y = (x — 7)* + 2 has 
the same shape as the graph of 

y = x*. However, it shifts to the 
right 7 units because a positive 

7 will result in zero inside the 
parentheses. It also shifts upward 
2 units because of the constant 2 
outside the parentheses. 


a. y = x*, 2x2, 4x? 
e yE r, 


mo, Sometimes computers are used to generate families of graphs. 
o 


In a computer game, a player dodges space shuttles that are shaped 
like parabolas. Suppose the vertex of one shuttle is at the origin. 
The shuttle’s initial shape and position are given by the equation 
y = 0.5x?. It leaves the screen with its vertex at (6, 5). Find an 
equation to model the final shape and position of the shuttle. 


Computer Animation 
Link 


The shape of the shuttle remains the same. However, the vertex shifts 
from (0, 0) to the right 6 units and up 5 units. 





Begin with the original equation. 
y = 0.5x? 

y = 0.5(x — 6) 

If x = 6, then x — 6 = 0. Shift the 
vertex to the right 6 units. 

y = 0.5(x — 6)? + 5 

The 5 outside the parentheses shifts 
the entire parabola up 5 units. 





v 





interNET 
CONNECTION | 


Data Update For the 
latest information on 
computer animation, 
Visit: 








"WW.algconcepts.com 


iii —J 


So, the final shape and position of the shuttle can be described by 
the equation y = 0.5(x — 6)* + 5. 
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Check for Understanding 





Communicating 
Mathematics 


Guided Practice 


1. Describe the parabola whose equation is y = 100x?. 
zi ou Vanessa says that the graphs of y = (x —2)? and y = x2_, 
Jecide are the same. Vickie says that they are different. Who is 
correct? Explain your answer and sketch the graphs. 


3. Match each equation with its corresponding graph. 
y = —3x? y=x +3 y = (x — 3} 




































































4. Graph y = x7, y = 0.5x?, and y = 0.1x? on the same axes. Compare and 
contrast the graphs. (Example 1) 


Describe how each graph changes from the parent graph of y = x?. 
Then name the vertex of each graph. (Examples 1—4) 

5. y = 0.7x? 6. y =x? +10 

7. y = (x +4}? 8. y = (x +2} -9 


9. Computer Animation Refer to Example 5. Suppose the shuttle is 
programmed to move to point (4, 3) before leaving the screen. Write 
the equation that describes its location. (Example 5) 


Practice 


Homework Help 


11, 15, 16, 
25, 21 


23, 28, 29 
Extra Practice 
See page 713. 





Graph each group of equations on the same screen. Compare and 
contrast the graphs. 


10. y = —x* 11. y= (x +1) 12. y= -x -1 
y = —4x? y = (x + 2} y = -x -3 
y= bx y = (x + 3) y= -x-5 


Describe how each graph changes from the parent graph of y =X. 
Then name the vertex of each graph. 


13. y = 5x4 14. y=x?-8 15. y = (x - 7} 

16. y = (x — 3)° I. y= a 18. y= —0.9x? 

19. y=2x*+1 20. y = —(x + 4) 21. y = 04x -8 

22. y= —x2 +6 23. y=(x +1} -5 24. y=[č- -2+3 
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jications and 
problem Solving 
oo Wo, 





Mixed Review 


standardized 
est i 
D. practice a 


X "ww.algconcepts.com/self_check_quiz 


À 


25. 


26. 


:“° Ae 





. Critical Thinking Graphs of two quadratic 


What i is the equation of the parabola that moves the parent graph 
y = x? 8 units to the left ? 


Suppose the parent graph is y = x* + 3. Write the equation of the 
parabola that would move it down 5 units. 


Fireworks In Cincinnati, fireworks are launched from a large barge 
on the Ohio River for a Labor Day celebration. Their flight can be 
modeled by the function h(t) = —4.9(t — 4)? + 80, where A is the 
height in meters and t is the time in seconds. Suppose that buildings 
obstruct the fireworks. So, the barge is relocated 30 meters to the east. 
Write a function to model the path of the fireworks in the new 
location. 


. Sports A baseball player hits a pop-up. The height of the ball can be 


modeled by the function h(t) = —16(t — 3.5)* + 200, where h is the 
height in feet and t is the time in seconds. Another pop-up is hit with 
the same velocity, but from a half-foot higher. 

a. Write equations to model the height of the ball for each hit. 

b. Graph both equations and find each vertex. 


c. Does the higher height affect the maximum height? Does the 
higher height affect the time the ball takes to reach its maximum 
height? 


functions are shown. The graph of y = x? is 
the parent graph. Write the equation for the 
other graph. 


i 


TT TIN IY 
SITT NZ 





Find the coordinates of the vertex for each quadratic function. 
(Lesson 11-1) 


30. 
32. 


y= 4" + 8x + 13 31. y=2x7 + 6x+3 


Finance ‘Tracy invested $500, earning an annual interest rate r. The 
value of her investment at the end of two years can be represented by 
the polynomial 50077 + 1000r + 500. (Lesson 10-5) 


a. Write an expression in factored form for the value of her 
investment at the end of two years. 


b. If r = 6%, find the value of her investment at the end of two years. 


Find each product. (Lesson 9—4) 


33. 


(a + 7)(a — 4) 34. (3n + 6)(n — 4) 


35. Multiple Choice Nine tickets, numbered 3 through 11, are placed in 


A = B 


an empty hat. If one ticket is drawn at random from the hat, what is 
the probability that a prime number will be on the ticket? 
(Lesson 5-6) 


C 


\O | = 
oO | 


D 
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What You'll Leam 


You'll learn to locate 
the roots of quadratic 
equations by graphing 
the related functions. 


Why It’s Important 
Manufacturing 

You can use quadratic 
equations to solve 
problems with 
production and profit. 
See Exercise 24. 





In a quadratic equation, the value of the related quadratic function is 0, 


For example, if you substitute 0 for y in the quadratic function, the result 
is the quadratic equation 0 = ax* + by + c. The solutions of a quadratic 
equation are called the roots of the equation. The roots of a quadratic 
equation can be found by finding the x-intercepts or zeros of the related 
quadratic function. 

20 Wo, 


J 


DET LT 
Landmark Link 










The Buckingham Fountain in Chicago has 133 jets through which 
water flows. The path of water streaming from a jet is in the shape 
of a parabola. Find the distance from the jet where the water hits the 
ground by graphing. Use the function h(d) = —2d* + 4d + 6, where 
h(d) represents the height of a stream of water at any distance d from 
its jet in feet. 


Explore Graph the parabola to determine where the stream of water 
will hit the ground. 


Find the solution of the equation by looking at the values of 
d where h(d) is 0. 


Make a table of values to graph the related function 
h(d) = —2d? + 4d + 6. 


—2d? + 44 +6 





d 
0 





Buckingham Fountain, Chicago 


The roots of 0 = —2d? + 4d + 6 are —1 and 3. 


Examine Since d represents distance, it cannot be negative. Therefore, 
d = —1 is not a solution, and the only reasonable solution » 
3. The water will hit the ground 3 feet from the jet. 
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Find the roots of x? — 10x + 16 = 0 by graphing the related function. 


Graph the related function f(x) = x? — 10x + 16. Before making a table 





N Technology of values, find the equation of the axis of symmetry. This will make 
eae selecting x-values for your table easier. 
press ‘2nd | [TABLE] x= -2 Equation of the axis of symmetry 
to find the roots of an 10 
equation graphed on the x = 30) or5 a=1andb= -10 
calculator screen. 
eee The equation of the axis of symmetry is x = 5. Now, make a table 


using x-values around 5. Graph each point on a coordinate plane. 


x? — 10x + 16 fix) 
22 — 10(2) + 16 
42? — 10(4) + 16 
52 — 10(5) + 16 














The zeros of the function appear to be 2 and 8. So, the roots are 2 and 8. 


Check: Substitute 2 and 8 for x in the equation x? — 10x + 16 = 0. 


x2 — 10x + 16=0 x? — 10x + 16 =0 
22 — 10(2) + 16 2 0 82? — 10(8) + 16 2 0 
4—20 +1620 64—80 +1620 

f 0=0 y 0=0 y 


Your Turn 





a. Find the roots of 0 = x? — 5x + 4 by graphing the related function. 


Sometimes exact roots cannot be found by graphing. In this case, 
estimate solutions by stating the consecutive integers between which 
the roots are located. 


Estimate the roots of —x? + 2x + 1 = 0. 





Find the equation of the axis of symmetry. 


= -— Equation of the axis of symmetry 
x=—-~—— orl a=-—1andb=2 


The equation of the axis of symmetry is x = 1. Now, make a table 
using x-values around 1. Graph each point on a coordinate plane. 


(continued on the next page) 
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The x-intercepts of the graph are between —1 and 0 and between J 
and 3. So, one root of the equation is between —1 and 0, and the other 


root is between 2 and 3. 






b. Estimate the roots of y = x? — 2x — 9. 


| 
| | Example Find two numbers whose sum is 4 and whose product is 5. 





| Number Theory Link Explore Let x = one of the numbers. 
| | Then 4 — x = the other number. 
| | Plan Since the product of the two numbers is 5, you know that 
| 5 = x(4 — x). 
5 = x(4 — x) 
5 = 4x — x2 Distributive Property 
f 0 = -x° +4x-—5 Subtract 5 from each side. 
| Solve You can solve 0 = —x2 + 4x —5 by graphing the related 


function f(x) = —x* + 4x — 5. The equation of the axis of 


symmetry is x = -XD or 2. So, choose x-values around 


2 for your table. 





The graph has no x-intercepts since it does not cross the 
x-axis. This means the equation x2 — 4x + 5 = 0 has n° i= 
roots. Thus, it is not possible for two numbers to havé ' a 
sum of 4 and a product of 5. Examine this solution by te" 
several pairs of numbers. 





; r 0 
The graphing calculator is a useful tool when making tables 1 orde 
solve functions. 
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p” 











Graphing 
calculator Tutorial 


cee pp. 724-727. 


Solve x? + x — 2 = 0 by making a table. 


Enter the equation in the screen. 
Then press [TABLE]. A table 


with two columns labeled X and Y1 
will appear on your screen. 





Begin entering values for x. For 

each x-value entered, a corresponding 
y-value is calculated using the equation 
y=x27+x—-2. 








Since y = 0 when x = —2 and x = 1, 
the roots of the equation are —2 and 1. 


Try These 
Make a table to find the roots of each equation. 
1. x? — 18x + 81-= 0 2. x*-2x—-15=0 





Check for Understanding 


Communicating 1. Explain why finding the x-intercepts of the 
Mathematics graph of a quadratic function can be used to 
solve the related quadratic equation. 


2. Write the related function for 4 = x* — 3x. 
3. Sketch a parabola that has one root. 


Vocabulary 









quadratic equation 
roots 
zeros 





Guided Practice Bribie State the roots of each quadratic equation. 





The x-intercepts of the 
graph are —2 and 3. So, 
the roots are —2 and 3. 


Sample: 
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Solve each equation by graphing the related function. If exact roots 
cannot be found, state the consecutive integers between which the 
roots are located. (Examples 1-3) 


7. x7 -—5x+6=0 8. x7+2x—15=0 9. 2x* — 3x -7=( 


10. Number Theory Use a quadratic equation to find two numbers 
whose sum is 4 and whose product is —12. (Example 4) 


Practice Solve each equation by graphing the related function. If exact roots 
cannot be found, state the consecutive integers between which the 
roots are located. 

11. x7+2x+1=0 12. x7 -4x+3=0 13. x? — 5x — 14 = 0 
14. -x2 + 6x+7=0 15. x*-10x+25=0 16. x2 +3x-2=0 
17. x7+4x-2=0 18. x7-2x+2=0 19. —2x2? + 3x+4=0 







Homework Help 


Exercises | Examples 


Extra Practice 


See page 714. 


Use a quadratic equation to determine the two numbers that satisfy 
each situation. 


20. Their sum is 18 and their product is 81. 
21. Their difference is 4nd their product is 32. 


Use the given roots and vertex of a quadratic equation to graph the 
related quadratic function. 





22. roots: —2, 4 23. roots: —7, —3 
vertex: (1, 9) vertex: (—5, —4) 
Applications and 24. Business Mr. Jamison owns a manufacturing company that produces 
Problem Solving key rings. Last year, he collected data about the number of key rings 
50 Wo, produced per day and the corresponding profit. He then modeled the 
G data using the function P(k) = —2k? + 12k — 10, where P is the profit 
in thousands of dollars and k is the number of key rings in thousands. 


a. Graph the profit function. 


b. How many key rings must be produced per day so that there is no 
profit and no loss? 


c. How many key rings must be produced for the maximum profit? 
d. What is the maximum profit? 


25. Skydiving In a recent year, Adrian Nicholas broke two world 
records by flying 10 miles in 4 minutes 55 seconds without a plane. 
He jumped from an airplane at 35,000 feet and did not activate his 
parachute until he was 500 feet above the ground. If air resistance is 
ignored, how long did Nicholas free-fall? Use the formula 


h(t) = —16t? + ho, where t is the time in seconds and hy is the initial 
height in feet. 
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mixed Review 


lest Practice a 
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26. Geometry Mrs. Parker wants to enclose a rectangular running yard 


at her dog kennel with 200 feet of fencing. 


a. Make a drawing of the enclosed yard. Then write a formula for the 


perimeter and solve for the width. 


b. Write a quadratic equation for the area A of the yard. Use the 


expression for the width from part a. 


cC. Show graphically how the area of the yard changes when the 
length changes. Can the yard have a length of 100 feet? Explain. 


27. Critical Thinking Suppose the value of a quadratic function is 
negative when x = 1 and positive when x = 2. Explain why it is 
reasonable to assume that the related equation has a root between 


1 and 2. 


Then name the vertex. (Lesson 11-2) 


Describe how each graph changes from its parent graph of y = x2. 


28. y= -x 29. y=x +4 30. y = (x + 6” 


D D x-intercept? (Lesson 11-1) 


Standardized 31. Grid In If the equation of the axis of symmetry of a quadratic 
function is x = 0, and one of the x-intercepts is —4, what is the other 


32. Multiple Choice Evaluate 4* + (x?) if x = 2. (Lesson 8-1) 


A 6 B 20 G 32 


Write the equation of the axis of symmetry and the coordinates of 
the vertex for each quadratic function. Then graph the function. 
(Lesson 11-1) 

1. y=x +6x-5 2y == g <E Y= or = 


Describe how each graph changes from its parent graph of y = x°. 
Then name the vertex of each graph. (Lesson 11-2) 


4 y=x +7 5. y = (x — 6) 6. y = —0.8x7 


Solve each equation by graphing the related function. If exact roots 
cannot be found, state the consecutive integers between which the 
roots are located. (Lesson 11-3) 


D 80 


6x +4 


l. xX -5x+6=0 8. x? +6x+10=0 9. x27 -2x -1=0 


10. Sports Anna is doing a back dive from a 10-meter platform. Her path 


of descent is given by the graph of h(d) = —d? + 2d + 10, where the height 
h and distance from the platform d are both in meters. (Lessons 11-1 & 11-3) 


a. Graph the function. 
D. At her maximum height, how far away from the platform is she? 
c. About how far away from the platform will she enter the water? 
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What You’ll Learn In the previous lesson you learned to solve quadratic equations by 
graphing. Quadratic equations can also be solved by factoring. For 


You'll learn to solve i Er 
example, the equation 8x? — 4x = 0 can be solved by finding factors. 


quadratic equations by 





factoring and by usin i — 

the Foro Product j Bx" — 4x = 0 

Property. 4x(2x - 1) =0 Factor 8x2 — 4x. 

Why It’s Important To solve this equation, find values of x that make the product 
Photography You 4x(2x — 1) equal to 0. Since the product of 0 and any number is 0, at least 
can use quadratic one of the factors in the expression must be zero. 

equations to solve 

problems involving 4x = 0 or Ix-1=0 

photography. j 

See Exercise 34. x=0 x=5 


The solutions of 8x2 — 4x = 0 are 0 and 5. 


This method of solving quadratic equations uses the Zero Product 


AOMaAa For all numbers a and b, if ab = 0, then a = 0, b = 0 or both aand 





Property b equal 0. 








We can use this property to solve any equation that is written in the 
form ab = 0. 


Example Solve 3x(x — 1) = 0. Check your solution. 













If 3x(x — 1) = 0, then 3x = Qorx — 1 =0. Zero Product Property 
3x =0 or x—1=0 Solve each equation. 








x=0 = 1 
Check: Substitute 0 and 1 for x in the original equation. 
aux = 1) = or sey — 1) = 0 
3(0)(0 — 1) 20 Sins — 1) 2.0 
Ty ft. 0 3(0) 2 0 
0 = 0 J = 0 J 
The solutions are 0 and 1. 
Your Turn Solve each equation. Check your solution. 
a. z2(z — 8) =0 b. (a — 4)(4a + 3) =0 





474 Chapter 11 Quadratic and Exponential Functions 





~I 
Example At an adventure park, you can jump off a 26-foot cliff into a pool of 
recreation Link water below. The equation h = -16f* + 4t + 26 describes your height 
h in feet t seconds after your jump. If you jump up and off the cliff, 

what time will you pass the height of 26 feet again? 







n e aa 26 ft To find the time at which this occurs, let h = 26 and solve for t. 


. 26 = -16? + 4t + 26 
h | 0 = -16t + 4t Subtract 26 from each side. 
0 = 4t(-4t +1) Factor -16t — 8t. 
If 4t(—4t + 1) = 0, then 4t = 0 or —4t +1 =0. Zero Product Property 


4t =0 or —4t+1=0 Solve each equation. 
t= 0 —4t = -1 





Check: Graph the equation and find the x-intercepts. We will graph 
the equation h = 4t(—4t + 1) on a graphing calculator. 


Enter the equation in the 
screen. Press |GRAPH]. To find 
the zeros, press [CALC] 


[v] 2. Use the arrow keys to move 
the cursor to the left of one of the 
x-intercepts. Press [ENTER]. Move 
the cursor to the right of the same 
x-intercept. Press |ENTER} twice. 
Coordinates of the root will appear. Set viewing window for x: [—1, 1] 
Repeat for the other root. by 0.25 and y: [—1, 1] by 0.25. 





The solutions are 0 and Z. The solution 0 represents the beginning of 


the jump. So, you would return to your original location after a fourth 
of a second. 


You will often need to factor an equation before using the Zero Product 
Property to solve the equation. 








Solve x? + 4x — 12 = 0. Check your solution. 









x2 + 4x —-12=0 


(x — 2)(x + 6) =0 Factor. 
Look Back x-2=0 or x+6=0 Zero Product Property 
Factoring Trinomials: vom 2 x = —6 Check this solution. 


The solutions are —6 and 2. 


ee 10-3 & 10-4 


Your Turn 


c. Solve x2 — 2x = 3. Check your solution. 
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Example 
Geometry Link 


The length £ of a rectangle is 2 feet more than twice its width w, 
The area of the rectangle is 144 square feet. Find the measures of 
the sides. 


Explore The formula for the area of a rectangle is A = fw and 
€ = 2w + 2. 


Plan Area equals length times width. 
a Ny — —— poe 
144 = 2w + 2 wW 
Solve 144 = 2w? + 2w Distributive Property 
0 = 2w? + 2w — 144 Subtract 144 from each side. 
0 = 2(w2 + w — 72) Factor out the GCF, 2. 
0 = w? + w- 72 Divide each side by 2. 
0 = (w + 9w — 8) Factor. 
w+9=0 or w-—8=0 Zero Product Property 
w=-9 w=8 Solve each equation. 


Examine Since width cannot be negative, the width must be equal 
to 8 feet. Substituting 8 for w, the length of the rectangle 
is 2(8) + 2 or 18 feet. 





Check for Understanding 





Communicating 1. Define the Zero Product Property in your own words. 
Mathematics 2. Explain why you should check your answers by substituting values 
into the original equation rather than into a simplified version. 
3. ous Lashonda said that she should solve 2x? — 3x — 35 = 0 
TAT by graphing. Jerome disagreed. He said that she should 
solve the equation by factoring. Who is correct, and why? 





Guided Practice Solve each equation. Check your solution. 
4, Te DE = 7) = 0 5. 3b(b — 5) =0 6. (2m — 1)(m + 4) =0 
7. x7 -6x+9=0 8. x =x 9. 7x? — 14x = 56 


10. Geometry The height of a triangle measures 5 centimeters more than 
its base. The area of the triangle is 18 square centimeters. Find the 
measures of the base and the height of the triangle. 


Practice Solve each equation. Check your solution. 
11. 3m(m + 2) =0 12. 5z(z + 8) =0 13. (p + 7p - 6) =9 
14. (s—2)(s+11)=0 15. (r+1)2r—8)=0 16. (x —2)Gx+4) sin 
17. x°+10x+16=0 18. 22+5z-6=0 19. p? — 11p +247} 
20. n7+9n+18=0 21. m?-m-12=0 22. r?+14r=0 
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Homework Help 23. 3w? — 9w = 0 94. 15 = x2 — 2x 05. 2x2 — 8x +8=0 
26. 2a* — 70 = 4a 27. 3b? — 12b - 15 =0 28. 2v2-170 = 9 





For each problem, define a variable. Then use an equation to solve 
the problem. 


See page 714. 


29. The length of Luis’ house is ten feet longer than it is wide. The area in 
square feet is 875. Find the dimensions of the house. 


30. Find two consecutive even integers whose product is 120. 
31. Find two integers whose difference is 3 and whose product is 88. 


Applications and 32. Physics A flare is launched from a life raft with an initial upward 
problem Solving velocity of 192 feet per second. How many seconds will it take for the 
ot Wo, flare to return to the sea? Use the formula h = 192t — 16t2, where h is 
G the height of the flare in feet and t is the time in seconds. 


33. Geometry Four corners are cut from a 
rectangular piece of cardboard that measures r n 
3 feet by 5 feet. The cuts are x feet from the x= a] x 
corners as shown in the figure at the right. 
After the cuts are made, the sides are folded 
up to form an open box. The area of the 
bottom of the box is 3 square feet. Find the 
dimensions of the box. 


34. Photography A rectangular photograph is 4 inches wide and 6 inches 
long. The photograph is enlarged by increasing the length and width 
by an equal amount. If the area of the new photograph is twice as large 
as the original area, what are the dimensions of the new photograph? 


35. Critical Thinking The graph of a quadratic 
function is shown. _ 


a. What are the zeros of the function? 
b. Write an equation for the graph. 





Mixed Review Solve each equation by graphing the related function. (Lesson 11-3) 
36. x2-10x+21=0 37. x*-2x+5=0 38. x? + 4x = 12 


39. Graph y = 0.25x?, y = x°, and y = 4x? on the same set of axes. 
Compare and contrast the graphs. (Lesson 11-2) 


Factor. (Lesson 10-3) 


40. y2 + 7y + 6 41. b? +b- 42 
„andardized 42. Multiple Choice Which of the following expressions is equivalent to 
= Practice A 2° x 4? (Lesson 8-2) 
D D 3 4 6 5 
A 83 B 8 C 6 D 2 E3 
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What You’ll Leam 


You'll learn to solve 
quadratic equations by 
completing the square. 


Why Is Important 
Construction You 
can use quadratic 
equations to determine 
the dimensions of a 
room. 

See Exercise 13. 







Look Back 


Perfect Square 
Trinomials: 
Lesson 10-5 





Carmen planted daylilies on a square piece of 
land with an area of 49 square feet. She wants to 
plant petunias around the daylilies to form a 
border whose area is 72 square feet. What length 
should she make the sides of the outer square? 


Let x represent the length of a side of the outer 
square. Find a relationship between the variable 
and given numerical information to write and 
solve an equation. 





Total area minus the daylily area is the petunia area. 
— a c Cl — amal 


ee 


— 49 = Pp 
x+ = 121 Add 49 to each side. 


+V 121 Find the square root of each side. 
x = +11 


Length cannot be negative, so the sides of the outer square measure 11 feet. 


We were able to solve the problem easily because 121 is a perfect 
square. However, few quadratic expressions are perfect squares. To 
make any quadratic expression a perfect square, a method called 
c can be used. 


When given an equation, you can complete the square by writing one 
side of the equation as a perfect square. This is modeled below. 





Materials: = algebra tiles equation mat 


Use algebra tiles to complete the square for x? + 2x — 4 = 0. 

Step 1 Model 
x*+2x-4=0 
on the mat. 











x*°+ 2x —4=0 


Step 2. Add 4 to each side of the mat. 
Remove the zero pairs. 





x*+ 2x -—4+4=0+4 
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Step 3 Begin to arrange the x? and 
x-tiles into a square. 


Step 4 To complete the square, add 
1 yellow tile to each side of 
the mat. So, the equation is 
x*74+2x+1=S5or(x+1)?=5. 





x?+2x+1=5 


Try These 
Use algebra tiles to complete the square of each equation. 
1. x7-+4x+1=0 2. x? — 6x = -5 





To complete the square for any quadratic expression of the form x? + bx, 
you can follow the steps below. 


Step 1 Take . of b, the coefficient of x. 
Step 2 Square the result of Step 1. 
Step 3 Add the result of Step 2, Ce, to x2 + bx. 


Example 










Find the value of c that makes x? + 14x + c a perfect square. 


Step 1 Find one half of 14. s =7 
Step 2 Square the result of Step 1. 7* = 49 > 


Step 3 Add the result of Step 2 to xê + 14x. x? + 14x + 49 


Thus, c = 49. Notice that x? + 14x + 49 = (x + 7)?. 


Your Turn 


a. Find the value of c that makes xê — 6x + c a perfect square. 


Once a perfect square is found, we can solve the equation by taking the 
square root of each side. 


Solve x? + 12x — 13 = 0 by completing the square. 


x2 + 12x — 13=0 
x2 ++ 12x = 13 


x2 + 12x + 36 = 13 + 36 


2 s . - 
x4 + 12x — 13 ıs not a perfect square. 


Add 13 to each side. 
3\2 
| = 36, add 36 to each side. 


Since | 


| pd 


> 


Factor x- + 12x + 36. 


(x + 6)? = +\/49 Take the square root of each side. 


(continued on the next page) 
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Example 


Construction Link 
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x+6= +7 
x+6—-6=27-6 Subtract 6 from each side. 
x=7-6 or x=-—7-—6 Simplify each equation. 
x=] x= -13 


The solutions are —13 and 1. Check the solution by using the graphing 


b. Solve x? + 6x — 16 = 0 by completing the square. 


calculator or by substituting —13 and 1 for x in the original equation. 


You can complete the square only if the coefficient of the first term is 1. 
If the coefficient is not 1, first divide each term by the coefficient. 


A school wants to redesign its nurse’s station. Because of building 
codes, the maximum length of the rectangular room is 20 meters less 
than twice its width. Find the dimensions, to the nearest tenth of a 
meter, for the widest possible nurse’s station if its area is to be 60 
Square meters. 


Explore 


Plan 


Solve 


Examine 


Draw a picture of the room. 2w — 20 
Let w = the maximum width. 
Then 2w — 20 = the maximum length. " 
Area equals length times width. 
60 = 2w 20 i Ww 
60 = w(2w — 20) 
60 = 2w? — 20w Distributive Property 
30 = w* — 10w Divide each side by 2. 
30 + 25 = w? — 10w +25 (—2¢) = 25. Add 2540 each side 


Factor w- — 10w + 25. 


55 = (w — 5) 
+V55=w-—5 
5+V55=w-54+5 

5 + V55 = w 


The roots are 5 + V55 and 5 — V55. You can use a 
calculator to find decimal approximations for these numbers. 


5+V55=124 and 5—-VW55=-24 
The solution of —2.4 is not reasonable since there cannot 


be negative width. The dimensions of the nurse’s station 
should be about 12.4 meters by 2(12.4) — 20 or 4.8 meters. 


Take the square root of each side. 


Add 5 to each side. 


Since 12.4(4.8) = 59.52, the answer seems reasonable. 
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check for Understanding 


communicating 
mathematics 


Math Journal 


guided Practice 





1. Explain why completing the square is a Vocabulary 
good strategy to use in solving the equation completing the square 
2 — 5x — pe 
x x-/=0. 

2. List the steps necessary to complete the square of the expression 
2 
a 2a, 


thy a State whether each trinomial is a perfect square. 





Sample 1: x? — 4x — 4 Sample 2: x? + 6x + 9 

Solution: No, it is not factorable. Solution: Yes, x2 + 6x + 9 = (x + 3)4. 
3. x7-2x+1 4. x7 — 18x -—9 

5. x7 + 7x — 14 6. x? + 8x +16 


Find the value of c that makes each trinomial a perfect square. 
(Example 1) 


7. x +2x+c 8. z2 — 18z +c 9. m? + 3m +c 


Solve each equation by completing the square. (Example 2) 
10. p? — 6p =0 11. 72+7r+12=0 12. x7 -4x -9=0 


13. Construction The Thompsons’ rectangular bathroom measures 6 feet 
by 9 feet. They want to double the area of the bathroom by increasing 
the length and width by the same amount. Find the dimensions, to 
the nearest foot, of the new bathroom. (Example 3) 





Extra Practice 


See page 714, 


Applications and 
'oblem Solving 


A 


Find the value of c that makes each trinomial a perfect square. 


14. 2> = 10z + ¢ 15. f? +12f +c 16. h2? — 20h + c 
17: 52 = 2 te 18. g? + 14q +c 19. x2—24r4+¢ 
20, 2+ 16z + c 21. k*+5k+c 22. 2? +9r +c 


Solve each equation by completing the square. 
93. x2+2x-3=0 24. x27 -—8x+7=0 25. p? + 6p = —5 


26. r2 — 16r = 0 27. s — 14s = 0 28. x(x + 10)-1=0 
29. q? — 2q = 30 30. 4x? + 16x +24 =0 31. 3z? — 18z = 30 
32. m2 — 2m = 6 33. d2+3d-10=0 34. @—La+3=0 


35. Physical Science Omar set off a rocket in a field. The height h of the 
rocket in feet can be roughly estimated using the formula h = —16t? + 
128t, where t is the time in seconds. How long will it take the rocket 
to reach a height of 240 feet? 
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36. Photography Sheila places a 54 square inch 
photo behind a 12-inch-by-12-inch piece of m3 
matting. The photograph is positioned so i 19 
that the matting is twice as wide at the top Es 
and bottom as the sides. 


a. Write an equation for the area of the photo 
in terms of x. 


b. Find the dimensions of the photo. 


37. Critical Thinking Find the values of b that make x? + bx + 81a 
perfect square. 


Mixed Review Solve each quadratic equation by factoring. (Lesson 11-4) 
38. a? + 3a — 28 = 0 39. x7 -7x+10=0 
40. z? + 5z = —4 41. 2b? + 12b +18 =0 


42. Rockets Jon is launching rockets in an open field. The path of the 
rocket can be modeled by the quadratic function h(t) = —16f* + 96t, 
where h(t) is the height in feet any time t in seconds. (Lesson 11-3) 


a. Graph the quadratic function. 


b. After how many seconds will the rocket reach a height of 80 feet 
for the second time? 


c. After how many seconds will the rocket hit the ground? 
d. What is the rocket’s maximum height? 


Standardized 43. Extended Response The area of a rectangle is represented by 
Test Practice / (2ab + 8b?). 
——— ea a. Factor the expression to find the dimensions of the rectangle. 


(Lesson 10-2) 


b. Using the dimensions from part a, write an expression for the 
perimeter of the rectangle in simplest form. (Lessons 9-2 & 9-3) 


c. Find the dimensions, area, and perimeter of the rectangle if 
a = 5 inches and b = 1 inch. (Lesson 1-2) 


44. Multiple Choice The 
graph shows how each 
Ohio tax dollar was divided 
among programs and 
services in a recent year. If ee 
Maria paid $32 in state taxes 44 | 
on her last paycheck, what 
amount of her money went 
towards education? 
(Lessons 5-3 & 5-4) 
A $5.12 B $10.24 
C $15.36 D $24.96 


Where the Tax Dollar Goes 


Property Tax Other 1% 
Relief 7% 











General Government 4% 


Source: Ohio Dept. of Taxation 


482 Chapter 11 Quadratic and Exponential Functions Œ www.algconcepts.com /self_check W 


what You’ll Learn 


You'll learn to solve 
quadratic equations by 
ysing the Quadratic 
Formula. 


why it’s Important 


Science You can 
yse the Quadratic 
Formula to solve 
problems dealing 
with physics. 

See Exercise 10. 


Medes 


lhe table below summarizes the ways you have learned to solve 
quadratic equations. Although these methods can be used to solve all 


quadratic equations, each method is most useful in particular situations. 


Method When Is the Method Useful? 


Graphing Use only to estimate solutions. 


Use when the quadratic expression is easy to factor. 


Completing | Use when the coefficient of x? is 1 and all other coefficients 
the Square | are fairly small. 





An alternative method is to develop a general formula for solving 
any quadratic equation. Begin with the general form of a quadratic 
equation, ax? + bx + c = 0, where a + 0, and complete the square. 


ax? ++ bx +c=0 


b c ii Ea ks 
x? + atta 0 Divide by a so the coefficient of x- is 1. 
b Č g F : 
x? + a Subtract > from each side. 
g 


Now complete the square. 








erbes(Pets(ep pet 
(x 1 Ly = 0 + r Factor the left side of the equation. 
(x T Ly = ie ) + = The common denominator is 4a°. 
(x $ Ly = be Simplify the right side of the equation. 


Finally, take the square root of each side and solve for x. 


{aie Bist 
rate g: 4a? 


S 
Jaa SV b? — 4ac 
2a 


Take the square root of each side 








x+~—= z; Simplify: V 4a- = 2a. 
=j- \/ Py s 7 a þh 
<= EVP ae 2. Subtract — from each side. 
2a 2a 2A 
=b + V b — 4ac S , l 
an nr VO Combine the terms. 
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The result is called the Quadratic Formula and can be used to solve any 


quadratic equation. 


The Quadratic 


Formula 





Use the Quadratic Formula to solve each equation. 
det ooo 


—b+ V b? — 4ac 


man 2a 


m oe | eS ey a 
_ =(~4) + V(-4)* — AG) a=1,b= -4,andc=3 


2(1) 














_ 42 V16-12 vente (—4)2 = 16 and 4(1)(3) = 12 
_4+V4 
2 
_4+2 
2 
2 ee oy PEN 
2 
axe a 
= 7 0rs x zrl 


Check: Substitute values into the original equation. 


x*7-4x+3=0 or x2-4x+3=0 


34 — 4(3) +3 2 0 1? — 4(1)+3 20 
9-12+3 20 1—4+3.290 
0=0 y 0=0 y 


The roots are 3 and 1. 
—2x +3x—5=0 


—þb + V b — 4ac 
2a 
_ -3+ V3 - 4(-2)(—5) 
i, 2(—2) 


—3+ V9-4 


<<. C—O 3 = 9 and 4(—2)(—5) = 40 


a= -—-2,b=3,andc=-—5 


The square root of a negative number, such as V —31, is not a real 
number. So, there are no real solutions for x. 


J, www.algconcepts.com/extra_examl 
a p 
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Check: Use a graphing calculator. 
It is clear that the graph 
of f(x) = —2x* + 3x —5 
never crosses the x-axis. 
Therefore, there are no 
real roots for the equation 

—2x2 + 3x —5 =0. 










t1=- 





a. —3x7 + 6x +9=0 b. x? +4x+2=0 


a Wo, When the solutions are irrational numbers, use a calculator to estimate. 
‘Bo 


m 
` 





“Hang time” is the total amount of time a ball stays in the air. 
Manuel can kick a football with an upward velocity of 64 ft/s. His 
foot meets the ball 2 feet off the ground. What is Manuel’s hang 
time if the ball is not caught? Use the formula h(t) = -16f* + 64t + 2, 
where h(t) is the ball’s height in feet for any time t, in seconds, after 


Sports Link 





the ball is kicked. 
—16t? + 64t +2 =0 Final height is 0. 
zh + A/S Re — | 
t = m Use the Quadratic Formula. 
as + \/ 642 — (— )( ) 
E e reg tee a = —16, b = 64, and c = 2 
= a V406 t128 64? = 4096 and 4(—16)(2) = —128 
—64 + V 4224 
So ee oD. 4096 — (—128) = 4096 + 128 
oy 04  NV.4A224 _ —64— V 4224 
BS gp rdia —32 
= = 0031 = 4.031 


Since time cannot be negative, the only approximate solution is 4.031. 
The football has a hang time of about 4 seconds. 


Check for Understanding 


pmmunicating 1. Choose the correct term and justify your answer. Vocabulary 
athematics Quadratic equations (sometimes, always, never) Gikaras Fomula 
have at least one real solution. 











eS 2. List the steps you take when you use the Quadratic Formula to solve 


a quadratic equation. 
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Guided Practice 


Oye ET" Find the value of b? — 4ac for each equation, 





Sample 1: —3z* + 8z + 5 =0 Sample 2: 6a? = 3 
Solution: 82 — 4(—3)(5) Solution: Rewrite 6a? = 3 as 
= 64 + 60 6a? — 3 = 0. 
= 124 0? — 4(6)(—3) = 72 
3. x? + 10x + 13=0 4. 3x2 -9x +2=0 
5. 4x2 = 12 6. —2x* — 7x = —5 


Use the Quadratic Formula to solve each equation. (Examples 1 &2) 
7. z?-25=0 8. r?-5r+7=0 9. d? + 4d = -3 


10. Physical Science Josefina tosses a ball upward with an initial 
velocity of 76 feet per second. She tosses it from an initial height of 2 
feet. Find the approximate time that the ball hits the ground. Use the 
function h(t) = —16t? + 76t + 2. (Example 3) 


Practice 


Homework Help 





See page 715. 


Applications and 
Problem Solving 
ol Wo, 

Pd 


G 6 








Use the Quadratic Formula to solve each equation. 


11. x2 +7x+6=0 12. + 10r +9=0 
13. —a2 + 5a- 6 = 0 14. —b* + 6b+7=0 
15. 9? — 4d +3 =0 16. 3v2 + 5v- 8=0 
17. x* — 8x = 0 18. -p + 6p-5=0 
19. w +w-7=0 20. Z +9z—-2=0 
21. 49? + 8g —-3 =0 22. -2 + 4t=3 
23. 2c? + 14c = 10 24. 527+ 12 = —6z 
25. 8k? —5k=7 


26. Skiing Brandi, an amateur skier, begins on the “bunny hill,” which 
has a vertical drop of 200 feet. Her speed at the bottom of the hill is 
given by the equation v? = 64h, where the velocity v is in feet per 
second and the height h of the hill is in feet. Assuming there is no 
friction, approximate Brandi’s velocity at the bottom of the hill. 


27. Space Suppose an astronaut can jump vertically with an initial 
velocity of 5 m/s. The time that it takes him to touch the ground Is 
given by the equation 0 = 5t — 0.5at?. The time t is in seconds and the 
acceleration due to gravity a is in m/s?. 


a. If the astronaut jumps on the moon where a = 1.6 m/s?, how long 
will it take him to reach the ground? 


b. How long will it take him to reach the ground if he jumps on Earth 
where a = 9.8 m/s2? 
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28. Critical Thinking The expression b* — 4ac is called the discriminant 
of a quadratic equation. It determines the number of real solutions 
you can expect when solving a quadratic equation. 


a. Copy and complete the table below. 






Value of the 
Discriminant 
Number of 
x-intercepts 
Number of 
Real Solutions 
b. Use the table above to describe the discriminant of a quadratic 
equation for each type of real solution. 
i. two solutions li. one solution iii. no solutions 
Mixed Review Find the value of c to make a perfect square. (Lesson 11—35) 
29. a2 + 4a + C 30. x2? + 8x +c 31. v2 — 18v +c 


32. Geometry The area of a circle varies directly as the square of the 
radius r. If the radius of a circle is doubled, how many times as 
large is the area of the circle? (Lesson 6—5) 


Standardized 33. Multiple Choice If four times a number is equal to that number 
Test Practice / aw decreased by 5, what is the number? (Lesson 4—6) 
oes A -5 B -2 c -i Dz E 4 


Solve each quadratic equation by factoring. (Lesson 11-4) 
1. x + 4r = 12 E0 2. x? — 8x +16=0 <E > Ie = —21 


Solve each quadratic equation by completing the square. (Lesson 11-5) 
4. x? +4x+3=0 B x m 6x +7=0 6. 2x7 — 8x = 4 


Solve each equation by using the Quadratic Formula. (Lesson 11—60) 
l. x +3x+3=0 8. x2? +8x+15=0 9. L +5x+3=0 


10. Construction A company is designing a parabolic arch bridge to span a 
creek. The height of the bridge is given by the equation h = —0.02d* + 0.8d, 
Where the height h and the distance d from one end of the base are in feet. 
Find the width of the bridge. (Lesson 11-6) 
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In the Workplace 
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beauty. 








> About Civil Engineers 
Earnings 
| .. Starting Salaries, 2000 — 


ye st T 


Working Conditions 


e usually work in office buildings, industrial 
plants, or outside on construction sites 


e 40-hour work weeks, except around 
deadlines when more hours are expected 


Education 
e college degree in engineering, physical 
science, or mathematics 


è creative and detail-oriented personalities 
are well-suited for the profession 





DISSE on civil engineers, visit: 
www.algconcepts.com 





Oe ES ea a 
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È s l Aji é . 
| Civil Engineer ie 


-ey 


f} a 


Civil engineers work in the oldest branch of engineering. They 
design and supervise the construction of buildings, bridges, roads, 
and sewer systems. One of the most innovative structures in bridges 
the parabolic arch, was first used extensively by the Romans. Civi; 
engineers continue to use the parabolic arch today for its simp 


A parabolic arch supports the Hulme 
Arch Bridge in England. The Hulme 
Arch can be modeled by the quadratic 
function h(x) = —0.037x? + 25, where 
h(x) represents the height of the arch 
at any point x to the left or right of the 
center. All measures are in meters. 


1. Use the Quadratic Formula to 
approximate the zeros of the quadratic 
function h(x) = —0.037x? + 25 to the 
nearest whole number. 

2. What do the zeros represent on the 
Hulme Arch? 

3. Find the width of the Hulme Arch to 
the nearest meter. 

4. What is the height of the Hulme 
Arch? 

5. Graph the Hulme Arch on a 
coordinate plane. 





20,000 40,000 60,000 





a a TT 


Source: Bureau of Labor Statistics 2001 
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what You'll Leam 


You'll learn to graph 
exponential functions. 


why it’s Important 


Finance You can use 
exponential functions 
to study the growth 

of bank accounts 

and populations. 

See Example 4. 








Often, patterns can be used to describe and classify types of functions. 





=- 


Hands-On Algebra 





Materials: a large sheet of paper 


Step 1 Fold a large sheet of paper in half. Unfold it and record how 
many sections are formed by the creases. Refold the paper. 

Step 2 Fold the paper in half again. Record how many sections are 
formed by the creases. Refold the paper. 

Step 3 Continue folding in half and recording the number of sections 
until you can no longer fold the paper. 

Try These 


1. How many folds could you make? 
2. How many sections were formed? 


The data collected in the Folds 
Hands-On Algebra activity 
can be represented in 
a table to see a pattern more 
easily. Each fold increases 
the number of sections by a 
factor of 2. 


Pattern 


Sections 





Let x equal the number of folds and let y equal the number of sections. 
Then the function y = 2* represents the number of sections for any number 
of folds. This is an example of an exponential function. An exponential 
function is of the form y = a*, where a > 0 and a # 1. Some people also 
refer to equations of the form y = ab* + c as exponential functions. For this 
form of the exponential function, the value a is called the coefficient. 


You can make a table to help graph exponential functions. 
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The graph of an exponential function changes little for small x Val lieg 
However, as the values of x increase, the y values increase qui kly 

Tho initial value o! an exponential function is the value of the fUNetien 
when y = 0. This is the same as the y-intercept, Exponential fun HONS of 
the form y = a’ have an initial value of 1. Exponential functions of the 
form y «ab! + c have an initial value of c, 


Graph each exponential function, Then state the y-intercept, 









? y = 5" 





To find the y-intercept, let x = 0 and solve for y. 
y=5"orl 


In this case, the y-intercept is 1. 





The y-intercept is 4. The constant is 3:1 + 3 = 4. 


Your Turn Graph each function. Then state the y-intercept. 





a. y = 2.5 b. y= 4° +3 





Quantities that increase rapidly have exponential growth. For instance, 
on Mw money in the bank may grow at an exponential rate. 





PETIT Ls When Taina was 10 years old, she received a certificate of deposit 
Finance Link (CD) for $2000 with an annual interest rate of 5%. After eight years, 
how much money will she have in the account? 





After the first year, the CD is worth the initial deposit plus interest. 
2000 + 2000(0.05) = 2000(1 + 0.05) Distributive Property 
= 2000(1.05) 
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Graphing — 
calculator Tutorial 


See pp. 724-721. 





Make sure that 
the STATPLOT is 
turned on. 





Taina can make a table to look for patterns in the growth of her CD. 







Year Balance Pattern 


= 0 | 2000 2000(1.05)° 


2000(1.05) = 2100 2000(1.05)! 


(2000 - 1.05)1.05 = 2205.00 2000(1.05)? 


(2000 : 1.05 - 1.05)1.05 = 2315.25 2000(1.05)3 






Let x represent the number of years. Then the function that represents 
the balance in Taina’s CD is B(x) = 2000(1.05)*. After eight years, it 
will have a balance of $2954.91. 





For exponential data, you can create a best-fit curve that passes through 
most of the data points. You can then use this curve to make predictions. 





A city Web site tracks the number of “hits”. 
The table shows the average number of hits 
per week since the launch. 


Step 1 Use the Edit option in the STAT 
menu to enter the year data in L1 and 
the hits data in L2. 









Years After “Hits” per 
Launch Week 


E 


Step 2 Find an equation for a best-fit curve. = 8 | 190,000 
Enter: >] o [L1] [> | 


[2nd] [L2] -| LVARS | [>] [ENTER] [ENTER] [ENTER] 


The screen displays the equation y = a - b* and gives values for 
a and b. 











Step 3 The exponential equation has been stored in the menu. To see 
a graph of the function in the proper window, press ZOOM | 9. 


Try This 
Use the graph of the best-fit curve to predict the number of weekly hits 
during the 15th year after the launch. 





Check for Understanding 





Communicating 
Mathematics 





1. Describe the general shape of an exponential Vocabulary 
function. exponential function 
initial value 


2. Explain why the y-intercept of an exponential 
function in the form y = a* is always 1. 
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Use a calculator to find each value to the neares 


Guided Practice © Getting Ready hundredth. 





Sample 1: 374 Sample 2: 1.25° 
Solution: Solution: 
3 [A] (©) 4 [ENTER] 0.01 1.25 [A] 5 [ENTER] 305 
| 3. 28 4. 47! 5, 1.08° 


Graph each exponential function. Then state the y-intercept. 
(Examples 1-3) 

6. y=2* +2 7. y=2*—-6 8. y=3* +5 
| 9. Finance When Lindsay was born, her parents opened a savings 


account for her with $500. The account pays an annual interest of 2%, 
(Example 4) 


| | a. Make a table showing the account’s growth for 3 years. 





b. Write a function that represents the amount of money in Lindsay's 
account after x number of years. 


d. If the initial deposit had been $1000, how much would Lindsay's 


| 

| c. How much money will be in Lindsay’s account after 18 years? 
| account be worth after 18 years? 

| 









| 
| 
| Practice Graph each exponential function. Then state the y-intercept. 


pi 

gii p E po 

| Homework Help 10. y= 3* 1. y= j IA y=2*-5 
13. y=2* +1 14. y=3* +2 15. y=4£ -3 
16. y =2% 47. y=3% -1 18. y = 205x 


Find the amount of money in a bank account given the following 
conditions. 





19. initial deposit = $5000, annual rate = 3%, time = 2 years 


20. initial deposit = $1500, annual rate = 10%, time = 10 years 


| 

| 

| | 

| 

| | 21. initial deposit = $3000, annual rate = 5.5%, time = 5 years 
| 






Applications and 22. Taxes Ina recent year, the ing Tax 
EN Problem Solving average tax refund had risen : 
| rail oh Wo to about $1700. The table shows Year Savinga. | 
> the nest egg you would make for | 
} & yourself by investing that refund 


at a 10% interest rate. Find your 
savings after 30 years. 


Source: Nationa! Tax Se 


| 23. Finance Nuno bought a new car for $18,000. Once the car is driven 
| off the lot, the car depreciates in value 15% each year. How much wil 
the car be worth in 5 years? 
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24, Population The Atlanta, Georgia, metropolitan area experienced 
population growth throughout the 1990s. If the population in 1990 
was 2,960,000 and the annual rate of increase was 3%, predict the 
population in the year 2002. Use the function P(t) = 2,960,000(1.03)', 1 | 
where t is the number of years since 1990. 


. Money Suppose on the first day of the year, your parents offered ia 
you $500 for the month of January. If you did not take the $500, they IE 
would give you a penny on the first day and then continue to double | | | 
the amount each following day. Which is the better deal? | 


a. C 
ay and cwnpiete the table Day Cents Pattern | 
b. Write a function that represents 


the amount of money you will 
receive after x days. 





c. Use the equation in part b to find 
the day when you receive a 
payment of more than $500. 





below. Then describe the shape of an exponential function when a 
number less than 1 is raised to the x power compared to a number 


| 

| 

| 

| 

26. Critical Thinking Make a graph of each exponential function listed | 
greater than 1. 
| 


a. y = 2" b. y= 1.5* é y=05% d y=0.25 | 
Mixed Review Use the Quadratic Formula to solve each equation. (Lesson 11—6) | 
27. 3p7'—12 = 0 28. x? + 4x = 10 


29. Flooring There are 30 square yards in a roll of carpet. If the carpet is 
unrolled, it forms a rectangle. The length is four yards more than 
twice its width. (Lesson 11-5) 


a. Write a quadratic equation to represent the carpet’s area. 





b. Find the dimensions. 


Write the point-slope form of an equation for each line passing 
through the given point and having the given slope. (Lesson /—2) 





| 

30. (4, —3), 2 31. (-2,6),0 
gii 
Standardized 32. Extended Response During a road-trip, | H 
lest Practice f a Javonte recorded the number | 
a> a | of miles he had driven by the end of each | 
hour. He graphed the number of miles Distance = iai 

driven on the number line shown. mi) | | 





(Lesson 7—1) 

a. Find the slope of the line between 
hours 0 and 2. 

b. Find the slope of the line between Time (hr) 
hours 2 and 3. 


c. Find the slope of the line between hours 3 and 6. 
d. What does the slope represent? (Hint: Look at the units.) 
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Investigation 





wT Gs =I Wj SUS 2 





Materials: Geometric Sequences 
| five 3-in. by | 
| 3-in. self- In the Chapter 3 Investigation, you examined arithmetic sequences. In 


adhesive notes this investigation, you will look at a different type of sequence. 


& scissors Investigate 


| 
| | 
| | 
i 
inne 1. Use a self-adhesive note to represent 1 whole unit. Label it “1.” Cut 
ian | a second self-adhesive note in half to represent one half of a unit. 
| Label one of the resulting pieces S Cut the other piece in half again 
“q " 
| 


to represent one-fourth of a unit. Label one of the resulting pieces 7 


| Continue this process. Arrange the self-adhesive notes as shown below. 


n|— 


| 

| 

| 1 1 

| 4 8 1 1 
KPE 16 32 


. Make a table like the 
one shown. Write Term 
the numbers 1-10 in Number 
column 1. Record the 
fractions from each 
note in column 2. 


b. Find the ratio of the 


new portion and the 
previous portion to 


complete column 3. 


Portion of 
Self-Adhesive 
Note 


~ 
— 
ee ee l 







New Portion 
Previous Portion 









je} =] 
{£ 





i i" 
pi 
n 


EN 
Aje 
N |. 


c. List the numbers in column 2 from greatest to least. 


| 

| 

| 

| d. The sequence in part c is called a geometric sequence because 
| 


the quotient between any two consecutive terms, called the 
, is always the same. What is the common ratio? 
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2. A geometric sequence can be written as a formula in several ways. 
a. Copy and complete a table like the one below for terms 1-10. 


Portion of 
Self-Adhesive Note rm 4 Form2 Form 3 





b. You can describe Form 1 by using the formula portion = previous 
portion times one half. Another way to write this formula is 
1 i i i 
fn+1 = fh X 5. fn 4 1/8 the value you are trying to find. f, is the 
value of the previous term. How could you describe Forms 2 and 3 


using a formula like f, , 1 =f, x 5? 


3. Some bacteria reproduce exponentially by fission. One cell splits to 
become two cells. There are now two bacteria instead of one. 


a. Copy and complete a table like the one at 





Tem Number of New Number of Bacteria the left for terms 1-10. Use 3 self-adhesive 

lumber Bacteria Previous Number of Bacteria notes to represent 3 bacteria. Cut each in 
half to produce 6 bacteria. Continue this 
process. 








b. Write a sequence that models the bacteria’s 
growth. Then write a recursive formula 
representing the sequence. 









Extending the Investigation 


In this extension, you will examine other sequences and their formulas. 


1. Graph the sequence in Exercise 1. Label the x-axis “term number” and the y-axis 
“portion of self-adhesive note.” What type of function would describe the graph? 


2. Use the sequence in Exercise 1 to find the sum of the first 10 terms. Suppose the 
sequence continued for 100 terms. What would you expect the sum to be? 


3. Repeat 1 and 2 for Exercise 3. 
Presenting Your Investigation 


Here are some ideas to help you present your conclusions to the class. 
* Make a brochure showing the sequences you wrote in this investigation. 
* Describe a situation that results in a sequence similar to those in this investigation. 


ea NET. Investigation For more information on geometric 
sequences, visit: www.algconcepts.com 
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Understanding an in Vocabular interNET 
g ad a Us g the y Review Activities 


After completing this chapter, you should be able to define For more review activities, visit: 
each term, property, or phrase and give an example or two www.algconcepts.com 

of each. 

axis of symmetry (p. 459) initial value (p. 490) Quadratic Formula (p. 484) 
completing the square (p. 478) maximum (p. 459) quadratic function (p. 458) 
discriminant (p. 487) minimum (p. 459) roots (p. 468) 

exponential function (p. 489) parabola (p. 458) vertex (p. 459) 

geometric sequence (p. 494) quadratic equation (p. 468) zeros (p. 468) 


Choose the letter of the term that best matches each statement or phrase. Each letter is 
used once. 


1. the maximum or minimum point of a parabola a. exponential function 


. Quadratic Formula 
. completing the square 


2. Use this to find the exact roots of any quadratic equation. 


3. the method of making a quadratic expression into a 
perfect square 


, , . Zeros 
. the solutions of a quadratic equation 
, maximum 
. the shape of the graph of any quadratic function ; 
. vertex 
. a vertical line containing the vertex of a parabola : 
roots 


f(x) = a*,a >O anda #1 
f(x) = ax? + bx +c,a #0 
the x-intercepts of a quadratic function 


TO mm & A oF 


. axis of symmetry 
i. quadratic function 


OPNP 


j. bol 
10. the highest point on the graph of a quadratic function E Sica sain 


Skills and Concepts 
Objectives and Examples 





e Lesson 11-1 Graph quadratic functions. Write the equation of the axis of symmetry 
and the coordinates of the vertex of each 
Write the equation of the axis of symmetry quadratic function. 


and the coordinates of the vertex of 


11. y=x*-3 
= a T+ 12. i 5 
fix) =x x 12. y= -tars 
x = “sa or 4 13. y = 3x2? + 6x — 17 


a i a 
Since 42 — 8(4) + 12 = —4, the graph has a 14. y= xt- 3x- 4 


vertex at (4, —4). 
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objectives and Examples 








»Lesson 11-1 Graph quadratic functions. Use the results from Exercises 11-14 and a 
table to graph each quadratic function. 
Graph — 
f(x) = xt — 8x + 12. 15. y=x -3 
16. y= =+ AtS 
17. y = 3x? + 6x — 17 
18. y=x*-3x-4 
Lesson 11-2 Recognize characteristics of Describe how each graph changes from 
families of parabolas. its parent graph of y = x?. Then name the 
vertex. 
Describe how the graph of y = (x + 12)? — 5 19. y = (x - 8) 
changes from the graph of y = 3°. 56, post 10 
= 2 
fx = -12, then x + 12 = 0. The graph 21. y= 0.4% ‘ 
shifts 12 units to the left. The —5 outside 22. y = (x + 3) 
the parentheses shifts the graph 5 units 23. y=(e- 1% +7 
down. The vertex is at (—12, —5). 24. y = —1.5x? 


' Lesson 11-3 Locate the roots of quadratic Solve each equation by graphing the related 


equations by graphing. function. 
: r 25. x? -x-12=0 
ind the roots of 0 = x* — 8x + 12. 26. x2 + 10x +25 =0 


2 _ 
Based on the graph of the related function 27. 7 ox +4=0 
shown above, the roots are 2 and 6. 28. x +x-4=0 

29. 6x? — 13x = 15 


UU EEE 


‘Lesson 11-4 Solve quadratic equations by Solve each equation. Check your solution. 


factoring. 30. y(y + 11) =0 
Solve x2 — 8x — 20 = 0. A joai "=e 
E e T ADR v A miii 
0a 2 a 354g m40 

r= 10 piir 36. 2x2 + 10x + 12 = 0 
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Objectives and Examples 





Review Exercises 


e Lesson 11-5 Solve quadratic equations by Find the value of c that makes each 


completing the square. trinomial a perfect square. 
n 37. rż +4r+c 38. -12t +c 
x°+6x+2=0 
x? + 6x = -2 Subtract 2. Solve each quadratic equation by 
x*+6x+9=-24+9 Complete the square. completing the square. 
(x +3} =7 39. 2-4t-21=0 40. x2? -16r+283=0 


x+3= +\/7 Take the square root. 
x=-3+ V7 Subtract 3. 








| | e Lesson 11-6 Solve equations by using the Solve each equation by using the Quadratic 














| Quadratic Formula. Formula. Check your solution. 
| 41. +10r+9=0 
Solve —x? + 3x + 40 = 0. 42 — 42 +. 8d = 0 
| ee Vb? = 4ac 43. 3n? -2n-1=0 
Nai si 44. 2 +25s+2=0 
| | _ 23 = V3 = 4(-1)(40) 45. m + 5m = -3 
naan 2(—1) 46. —4x2 +8x+3=0 
| | _ =3 + V169 
| | = 
| +B e 23-8 
| = -i 
| =—9 x=8 
| e Lesson 11-7 Graph exponential functions. Graph each exponential function. Then state 
| the y-intercept. 
| Graph y = 2* - 1. 47. y= 2X 
| 48. y = 2.7% 
| 49. y=3* +3 
00. y=4'-4 





| 

| 

| 

: Applications and Problem Solving 

| | 

| 51. Finance Game room tickets cost $5. 52. Tuition A college board voted to increase 

I} | The function I(x) = —50x? + 100x + 6000 tuition prices a maximum of 4% annually. 

| represents the weekly income when x is the If tuition is $6678, in how many years will 

number of 50¢ price increases. Graph the it exceed $10,000? Use the function 
function to find the ticket price that results P(t) = 6678(1.04)', where P(t) is tuition and! 

| in the maximum income. (Lesson 11-1) is the number of years. (Lesson 11-7) 
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For each situation, state whether it is always true, sometimes true, or never true. 


i. The graph of a quadratic function opens upward in a “u-shape.” 
9, You can use the Quadratic Formula to solve quadratic equations. 


3, There are two real solutions to any quadratic equation. 
Write the equation of axis of symmetry and the coordinates of the vertex of the 
graph of each quadratic function. Then graph the function. 

y=? t+ Ox +8 5. y = —x2 + 3x 

Describe how each graph changes from its parent graph of y = x*. Then name 
the vertex of each graph. 

6. y=x*—- 10 7. y = (x -9/ 8. y=(x +7} +3 
Solve each equation by graphing the related function. If exact roots cannot be 
found, state the consecutive integers between which the roots are located. 

9. y =x? — 8x + 16 10. y =x = 5r- 1 


Solve each equation by factoring. Check your solution. 
11. (r - 3)(r — 8) = 0 12. s*—5s+4=0 13. x? +7x+10=0 


Find the value of c that makes each trinomial a perfect square. 
14. b? + 10b + c 15. x? + 8x +c 1G. 2° -2e+<c 


Solve each equation by completing the square. 
17. aè + 14a = —45 18. v2- 6v+3=0 


Solve each equation by using the Quadratic Formula. 
19. 22- n-3=0 20. 3x7 +x+5=0 


Graph each exponential function. Then state the y-intercept. 
dl. y = 1.5% 4a, Yr Ls 


23. Physics A plane flying 400 feet over Antarctica drops equipment needed 
by research scientists below. How long will it take the equipment to touch 
ground? Use the formula h = —16f# + 400, where the height h is in feet and 


the time t is in seconds. 


24. Geometry The length of a rectangle is 4 inches more than its width. The 
area of the rectangle is 60 square inches. Find the dimensions of the rectangle. 


ð. Finance A school district has a $64 million budget. The school board has 
voted to increase the budget by only 1% each year. After how many years 
will the budget be over $70 million? Use the function B(t) = 64(1.01 )', where 
B(t) is the budget and t is the time in years. 
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CHAPTER 


L 


Preparing fof Standardized Tests 





Polynomial and Factoring Problems 


State proficiency tests may include a few polynomial problems. In 
addition, many questions on the SAT and ACT ask you to factor or 


evaluate polynomials. 


Memorize these polynomial relationships. 
1. difference of squares 
2. perfect square trinomials 


a? — b? = (a + b)(a — b) 
a’ + 2ab + b? = (a + b)?; 





The 
( Princeton 
Review 






Look for factors in 
all problems that 
include polynomials. 
Factoring is often the 
quick way to find an 
answer. 


a? — 2ab + b? = (a — b} 


State Test Example SAT Example 


Evaluate 2x*y — 4y + xt if x = 2 and y = —1. 
A 12 B 16 C 20 D 28 


Hint Apply the rules for operations carefully 
when negative numbers are involved. 


Solution Substitute 2 for x and —1 for y. Then 
simplify the expression. 
2x*y — 4y + x* = 2(2)7(-1) — 4(-1) + (2)4 

= 2(4)(—1) — 4(-—1) + 16 

= 8(-1) + 4+ 16 

= —8 + 20 

= 12 


The answer is A. 
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If y < 0, which of the polynomials must be 
less than y? + 150y + 757? 


A y? + 160y + 75? 


B (y + 75)? 
C y*— 10y + 75? 
D (y — 75)? 


Hint Consider the sign of y and the 
coefficients of each polynomial. 


Solution First expand the binomials in choices 
B and D. Since (y + 75)? = y* + 150y + 75%, the 
polynomial in choice B is equal to the original 
polynomial, not less than it. This eliminates 
answer choice B. The binomial in choice D 
expands to y* — 150y + 752. 


The original polynomial and each of the three 
remaining choices, A, C, and D, have terms y? 
and 75°. The only differences are in the y 
terms. The y terms for the original polynomial 
and the remaining answer choices are 150y, 
160y, —10y, and —150y. Since y is negative, the 
least term is 160y. 


Therefore, the polynomial that must be less 
than y? + 150y + 75? is y2 + 160y + 75°. 


The answer is A. 
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After you work each problem, record your 
answer on the answer sheet provided or on i 
a sheet of paper. and ri 


A 5x*-5x-2=0 


6. Which quadratic equation has roots $ 


uttiple iiid B 5x? -5x+1=0 
{. Evaluate h? — 5h if h = —3. E 6x2 +5xr+1=0 
A -24 B -6 D 6x* -6x+1=0 
C6 D 24 E 6x*-5x+1=0 


2, Aswimming pool is shaped like a rectangular 7. Use the function table to find 


prism. Its volume is 1200 cubic feet. The the value of y when x = 8. 
dimensions of a smaller pool are half the A 9 B 10.5 
size of the larger pool’s dimensions. What CW D 13.5 
is the volume, in cubic feet, of the smaller 

pool? 





A 150 B 300 C 600 D 1200 


3. For all x + —3, which of the following is 8. If a > 0 and a +b, which statement must be 











ti true? 
equivalent to the expression amn y as 
r+3 tep : Pr 

r e i b is positive. 
Ax-4 
Be? 2 .. 
Cr+? B - = 5 + b is positive. 
D r+ 4 a? — b? . m 
Er+6 C ~—,, is positive. 





D #-" is negative. 
. Ifx = -2, then find 3x? — 5x — 6. vil 
A -8 B ~4 C 10 D 16 


p> 


Grid In 


a 


The figures below represent a sequence of 247x412 
numbers. What is an expression for the nth 9. Solve for x if —- 77 = 9. 


term of this sequence? 


Extended Response 
10. Consider 2x + 3y = 15. 
L Part A Make a table of at least six pairs 


of values that satisfy the equation above. 
An +a? B n?-1 Part B Use your table from Part A to 
C n(n + 2) D 2n3 -1 graph the equation. 
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Make this Foldable to help you organize 
information about the material in this chapter. 


Begin with four sheets of graph paper. 





@ Fold each sheet in half from E gig 
top to bottom. | 


Cut along fold. Staple the 
eight half-sheets together | 
to form a booklet. 


Label each page with a 
lesson number and title. 


Reading and Writing As you read and study the 
chapter, use each page to write notes and to 
graph examples. 
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e 
sr 


f Workshop 





Project 
Plan a one-week menu of foods that require little or no preparation. 


1. Total Calories must be between 1200 and 1800 per day. 
2. Calories from fat must be at most 30% of the total Calories. 





Note that 1 gram of fat has 9 Calories. 
3. Total sodium must be less than 2400 milligrams. 
4. Total protein must be at least 46 grams. 


Working on the Project 


Work with a partner to solve the problem. 


$ is 
[- i 
s wv ¥ 


e Write inequalities to represent the Calories, fat (g), 


sodium (mg), and protein (g) allowed per day. Draw a diagram. 
e Determine whether the sample menu in the table Make a table. | 
below satisfies the nutritional guidelines. Work backward. | 


Technology Tools Use an equation. 


° Make a araph 
e Use a spreadsheet to help write a menu that Make a graph 
meets all guidelines. Guess and check. 
e Use publishing software to illustrate your menu. 














Food (one serving) Calories Fat (g) Sodium (mg) Protein (g) 


canned chicken noodle soup | 90 | 2| 940 | 6 
Fgranola cereal and skim milk | 270 | 9 | 20 | 5 
1530 | 10 
s| æo | 6 


inter NET Research For more information about nutrition, visit: 


BAIS www.algconcepts.com 








goRTFOLIO 





Presenting the Project 
Compile a portfolio of your work for this project. Include the menu for each 
of seven days, the nutritional value of each food, and a list of inequalities to 
show that all guidelines were met. 
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What You'll Learn 


You'll learn to graph 
inequalities on a 
number line. 


Why Is Important 
Postal Service 
Inequalities can be 
used to describe 
postal regulations. 
See Exercise 12. 






Look Back 


Inequalities: 
Lesson 3-1 













Example 


You already know that equations are mathematical statements that 
describe two expressions with equal values. When the values of the two 
expressions are not equal, their relationship can be described in an 
inequality. 


Verbal phrases like greater than or less than describe inequalities. For 
example, 6 is greater than 2. This is the same as saying 2 is less than 6. 


The chart below lists other phrases that indicate inequalities and their 
corresponding symbols. 


Inequalities 
> 


e less than less than or e greater than e greater than or 


e fewer than equal to e more than equal to 
at most at least 
no more than no less than 
a maximum of a minimum of 





Suppose the minimum driving age in your state is 16. Write an 
inequality to describe people who are not of legal driving age in 
your state. 


Let d represent the ages of people who are not of legal driving age. 
The ages of all drivers are greater than or equal to 16 years. 
S S R a E a Samia ccd 
d = 16 


d = 16 is the same as 16 < d. 


Then d is less than 16, or d < 16. 






Your Turn 


a. Lisa can carry no more than 50 newspapers on her paper route. 
Express the number of papers that Lisa can carry as an inequality. 





Not only can inequalities be expressed through words and symbols, but 
they can also be graphed. 
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Consider the inequality d = 16. 


Step 1 Graph a bullet at 16 to show that d can equal 16. 


Step 2 Graph all numbers greater than 16 by drawing a line and an 
arrow to the right. 


14 15 16 17 18 
d= 16 


The graph shows all values that are greater than or equal to 16. 


Now suppose we want to graph all numbers that are less than 16. We 
want to include all numbers up to 16, but not including 16. 


Step 1 Graph a circle at 16 to show that d does not equal 16. 


Step 2 Graph all numbers less than 16 by drawing a line and an arrow 
to the left. 
14 15 16 17 18 
d<16 


The graph shows all values that are less than 16. 











Examples Graph each inequality on a number line. 
x>-4 © ne 15 
Since x cannot equal —4, Since n can equal 1.5, graph 
graph a circle at —4 and a bullet at 1.5 and shade to 
shade to the right. the right. 
=Fe=97 451-32 = 0 1 2 38 


Your Turn : 


You can also write inequalities given their graphs. 





Examples Write an inequality for each graph. 


Locate where the graph begins. This graph begins at 1, but 1 is not 
included. Also note that the arrow is to the left. The graph describes 
values that are less than 1. 


er 
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Example 
Sports Link 












l , 
Locate where the graph begins. This graph begins at g and includes 1 
Note that the arrow is to the right. The graph describes values 
greater than or equal to z 
l 
og de 
50, x= 1 


-4 -3 -2 -1 0 






Inequalities are commonly used in the real world. 


3} To play junior league soccer, you must be at least 14 years of age. 


A. Write an inequality to represent this situation. 


Let a represent the ages of people who can play junior league 
soccer. Then write an inequality using = since the soccer players 
have to be greater than or equal to 14 years of age. 


a=14 


B. Graph the inequality on a number line. 


To graph the inequality, first graph a bullet at 14. Then include all 
ages greater than 14 by drawing a line and an arrow to the right. 


12 13 14 15 16 


C. The Valdez children are 10, 13, 14, and 16 years old. Which of the 
children can play junior league soccer? 


The set of the children’s ages, {10, 13, 14, and 16}, can be called a 
replacement set. It includes possible values of the variable a. In this 
case, only 14 and 16 satisfy the inequality a > 14 and are members 
of the solution set. So, the two Valdez children that are 14 and 16 
years old can play junior league soccer. 


Check for Understanding 


Communicating 


Mathematics 
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1. Match each inequality symbol with its description. 


i. less than or equal to a. = 
ii. at least b. < 
iii. fewer than 6. -> 
iv. greater than d = 








guided Practice 


2. Describe the graph of x = 12. 
3. Explain the difference between the graphs of x < 4 and x < 4. 


4. oe Soto says that x = 7 is the same as 7 < x. Darrell says 
Jocic that it is not. Who is correct? Explain. 


Write an inequality to describe each number. (Example 1) 


5. a number less than 14 6. a number no less than 0 


Graph each inequality on a number line. (Examples 2 & 3) 
fi x S6 M £22 a: 9z 


Write an inequality for each graph. (Examples 4 & 5) 


10. penje 11. epl 
6 7 8 9 10 n ka Sa E 1 1 


12. Mail All letters mailed with one first-class stamp can weigh no more 
than 1 ounce. Write an inequality to represent this situation. Then 
graph the inequality. (Example 6) 


Practice 


Homework Help 


For See 
Exercises Example 


| 23 
ts 
| 6 ae 
Extra Practice 

See page 715. 








Write an inequality to describe each number. 


13. a number greater than 4 14. a number less than or equal to 13 
15. a number less than 9 16. anumber no more than 7 
17. a number that is at least —8 18. anumber more than —6 


Graph each inequality on a number line. 


19. 277 20. y>3 21. b=0 
22595 23. x > —4 24.1=2 
25 KZ 20 20, 4 = 19 27. x < —3.4 
3 1 1 
28. g = z 29. 1, =y 30. h < 3 
Write an inequality for each graph. 
31; - 32. 
—8 -7 -6 —5 —4 —2 -1 0 1 2 
33. ht 34. 
aa Aa Ma h -11—10 -9 -8 -7 
— e{— ee 36 
€ ey Ce TESI NOR | -3 —2 -1 0 1 
. —}— E S a 38. -4 
A 2 3 4 1.5 2 2.5 
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Applications and For Exercises 39-41, write an inequality to represent each Situation, 





Problem Solving Then graph the inequality on a number line. 
oo Wo, 39. Conservation Ata pond, you must return any fish that you catch ig į 
‘© i weighs less than 3 pounds. 


40. Entertainment A roller coaster requires a person to be at least 
42 inches tall to ride it. 


41. Safety The elevators in an office building have been approved to 
hold a maximum of 3600 pounds. 


Internet Use 42. Critical Thinking The graph 
shows survey results on the 
Internet use of 100 college 
students. Write an inequality 
to represent the number of 
students that may spend at 
least 5 hours online each day. 


Surfing Internet 
Going online more 
than once a day 
Spending 1—4 hours 
a day online 
Regularly visiting 
shopping sites 





Source: USA TODAY 


Mixed Review 43. Finance Mr. Johnson invested $10,000 at an annual interest rate of 
6%. Graph the function B(t) = 10,000(1.06)', where t is the time in 
years. How many years will it take before the balance is over $15,000? 
(Lesson 11-7) 


Solve each equation by using the Quadratic Formula. (Lesson 11-6) 
44. #-—3t-—40=0 45. 3a2+a+1=0 46. x? — 6x +7=0 


47. Find the prime factorization of 24. How many distinct prime factors 
are there? (Lesson 10-1) 


Simplify each expression. 





1873 
48. —V/16 (Lesson 8-5) 49. a Z (Lesson 8-2) 
Standardized 50. Multiple Choice If two lines are perpendicular to each other, which 
Test Practice 7 ~« of the following statements could be true? (Lesson 7-7) 
ap > > I. The slopes of both lines are equal. 


II. One slope is positive, and the other slope is negative. 
III. The slope of one line is the reciprocal of the slope of the 


other line. 
A lonly B II only C II only 
D Land II E II and III 
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what You'll Leam 
You'll learn to solve 
inequalities involving 
addition and 
subtraction. 


why i's Important 
$ You can use 

inequalities to set 

goals in competitions. 

See Example 2. 


These properties are 


also true for < and 2 . 





The Iditarod, nicknamed 
“The Last Great Race on 
Earth,” is a dogsled race in 
Alaska. The 12- to 16-dog 
teams cover over 1150 miles 
in subzero weather. The 
record time for finishing 

the race is 218 hours (9 days, 
2 hours). 


A dogsled race 


Suppose a team takes 73 hours to reach the first checkpoint of the 
Iditarod and 98 hours to reach the second. How much time can be spent 
on the last leg of the race to beat the record time? 


Let t represent the time for the last leg of the race. Write an inequality. 
The sum of the times must be less than the record time. 
á I a 
for 96 Fi < 218 
7k +< 218 


If this were an equation, we would subtract 171 from each side to solve 
for t. The same procedure can be used with inequalities, as explained by 
the properties-below. This problem will be solved in Example 2. 


Words: For any inequality, if the same quantity is added or 
subtracted to each side, the resulting inequality is true. 


rch elite Symbols: For all numbers a, b, and c, 
Subtraction 1. ifa>bthna+c>b+canda—c>b-ce. 


Properties for 2. ifa<bthena+c<b+canda—c<b-c. 
UTES Numbers: -5< 1 2>-4 
mete! <1et.2 2-34 — 3 
=a 3 “licking 





Solve x + 14 = 5. Check your solution. 


x+14=5 
x¥+14-—1425-14 Subtract 14 from each side. 
x=>-9 


(continued on the next page) 
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Check: Substitute a number less than —9, the number —9, and ä 
number greater than —9 into the inequality. 










Let x = —10. Let x = —9. Let x = 0. 

x+42=5 x+14=5 x+142>5 

-10+1425 -9+1425 0+1425 
4=>5 false 529 true 14=5 true 


The solution is {all numbers greater than or equal to —9}. 


Solve each inequality. Check your solution. 


D x-—6=212 






a. 2+ 27 


A more concise way to express the solution to an inequality is to use 
. The solution in Example 1 in set-builder notation 


is ix |Z = 9}. 
(x | t= 9] 
The set of all numbers x such that x is greater than or equal to —9. 


In Lesson 12-1, you learned that you can show the solution to an 
inequality on a line graph. The solution, {x |x = —9}, is shown below. 


i 40 <5 «8 =F 
0! im < 





Refer to the application at the beginning of the lesson. Solve 
Sports Link 171 + t < 218 to find the time needed to finish the last leg of 
the Iditarod and beat the record. 
171 +t =< 218 
171 + t — 171 < 218 — 171 Subtract 171 from each side. 
t < 47 This means all numbers less than 47. 


The solution can be written as {t |t < 47}. So any time less than 
47 hours will beat the record. 


Solve 7y + 4 > 8y — 12. Graph the solution. 
7y+4> 8y —12 
7y +4—7y > 8y —12— 7y Subtract 7y from each side. 


4>y=12 
4+12>y-12+12 Add 12 to each side. 
16 >y 


Since 16 > y is the same as y < 16, the solution is {y |y < 16}. 


The graph of the solution has a circle 
at 16, since 16 is not included. The 14 15 16 17 18 
arrow points to the left. 
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Solve each inequality. Graph the solution. 


ü. 3y ~3o>6y -9 d. 3r+7<2r+4 


You can also use inequalities to describe some geometry concepts. 


~ 


n 2 Hands-On Algebra 





at 


Materials: xy straws q scissors 


“=> pipe cleaners Ê ruler 


Step 1 Cut one straw so that it is 3 inches 
long. Cut a second straw 4 inches long. 
Cut a third straw 5 inches long. 







4 in. | 
Step 2 Insert a pipe cleaner into each straw. 
Then form a triangle. Label each side 
like the one shown at the right. 3 in. 


Try These 


1. Repeat Steps 1 and 2 for each of the side lengths listed below. In each 
case, can a triangle be formed? Explain. 


a. x =4in., y = 8in.,z = 6 in. 
b. x =3in., y = 5 in., Z = 2 in. 
c..x = 1 in., y = 6in., z = 3 in. 
2. Study the triangles in Exercise 1. Use an inequality to describe what 
must be true about the side lengths to form a triangle. 


3. Can a triangle be formed with side lengths 9 cm, 12 cm, and 15 cm? 
Explain. 


Check for Understanding 


Communicating 
ematics 


Math Journal 


ĉuided Practice 


1. Compare and contrast solving inequalities by Vocabulary 
using addition and subtraction with solving 
equations by using addition and subtraction. 

2. Write two inequalities that each have {y | y > 4} as their solution. 

3. List three situations in which solving an inequality may be helpful. 








Sahm Write an inequality for each statement. 


Sample: ‘Five more than a number is greater than sixteen. 
Solution: n + 5 > 16 

4. Anumber minus three is greater than or equal to ten. 

5. The sum of 8 and a number is at most 12. 
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Solve each inequality. Check your solution. (Examples 1 & 2) 


6.x +9< 12 ix OM TSS 

8. a— 6< —14 9.h-7=14 

10. 4.6 + x > 2.1 Ti y-$<1% 
interNET Solve each inequality. Graph the solution. (Example 3) 
la žm- iZS2ze +4 19. 4z = 1 > 52 


Data Update For 

the latest prices on 

computer hardware, visit: 44 Budgeting Antonio can spend no more than $1000 on a new 

www.algconcepts.com , 220. Th 
computer system. The hard drive he wants costs $220. The monitor 

costs $300. How much money does Antonio have to spend on other 

components? (Example 2) 





Practice Solve each inequality. Check your solution. 
15. n+6>9 16. x=7 >=—3 
jean T B+be— 18. g +1225 
19. -8< 11 20. x + 62> 14 
2i: =O > 15 22.4+psl 
2a e E 24. x+32=19 
25. —2 <c +2 26. 11 < —4 +m 
=e 27. d+14<6.8 28. —3 + x > 11.9 
i 29. -0.2 = 03 +z 30. s — (—2) >= 
31. 35 +0554 $2. >r- $ 


Solve each inequality. Graph the solution. 


33. 7 > 8g — 72g = 6 34. 5n < 4n + 10 
20. 3x+ haed 36. 6a = 5(a — 1) 
Sf. —(=t +9) =o So. 97 = 5) > 209 = 2) 


Write an inequality for each statement. Then solve. 
39. Eight less than a number is not greater than 12. 
40. The sum of 5, 10, and a number is more than 25. 


Applications and 41. Fundraising Westfield High School is having a 





Problem Solving raffle to raise money for Habitat for Humanity. 
oh Wo, Any homeroom that sells at least 150 tickets will 
of (o get to help build a home. Ms. Martinez’ homeroom is 
& keeping a table of the number of tickets sold each day. 


How many more tickets do they need to sell to help 
build a home? 
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42. Sports Carlos weighs 175 pounds. At least how much weight must 
he lose to wrestle in the 171-pound weight class? 


43. Academics Alissa must earn 475 out of 550 points to receive a grade 
of B. So far, she has earned 244 test points, 82 quiz points, and 
50 homework points. How many points must she score on her final 
exam to earn at least a B in the class? 


44. Volunteerism Each summer, 
70 men bicycle in the Journey of 
Hope to raise money for people 
with disabilities. They begin their 
journey in San Francisco, California, 
and end in Washington, D.C. The 
map shows the miles they cycle in 
California. It takes them at most 
285 miles to cycle to Nevada. How 
many miles is it from Jackson, 
California, to their first stop in 
Nevada? 








45. Critical Thinking Choose the correct term and justify your answer. 
The solution set of an inequality is (sometimes, always, never) the 


empty set (©). 








Mixed Review Write an inequality to describe each number. (Lesson 12-1) 
46. a number no more than 1 47. anumber less than —8 
48. a number greater than 3 49. a minimum number of 5 
50. The graph of which of the following y 
equations is shown at the right: +++} 
y 2, Y—2 + 1y = 2" — I, or PEAT 
y = —2*? (Lesson 11-7) ttt A 





51. Factor the trinomial 3x? — 13x — 10. (Lesson 10-4) 
52. Write 3x + y = —8 inslope-intercept form. (Lesson 7-3) 


at tized 53. Grid In If y varies inversely as x and y = 8 when x = 24, find y when 
te practice | p x=6. (Lesson 6-6) 


54. Multiple Choice Suppose **x** = 4x — 2. If **x** = 10, then what is 
the value of x? (Lesson 4—4) | 


A 2 B 3 C 38 D 40 
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What You’ll Leam 


You'll learn to solve 
inequalities involving 
multiplication and 
division. 

Why It’s Important 
Savings You can use 
inequalities when you 
are trying to budget 


your money. 
See Exercise 37. 


This property is also 
true for < and 2. 





In the previous lesson, you learned that addition and subtraction 
inequalities are solved with the same procedures as addition and 
subtraction equations. Can you use the procedures for solving 
multiplication and division equations to solve inequalities as well? 


For example, to solve 4x = 36, we would divide each side by 4. Will this 
work when solving inequalities? Consider the inequality 4 < 36. 


4< 36 

4? 36 — . 

T T Divide each side by 4. 
1<9 true 


So, it is possible to solve an inequality when dividing by a positive 
number. What happens when you divide by a negative number? Consider 
the inequality -4 < 36. 


-4 < 36 

-4 7 3% - i 

z< Divide each side by —4. 
1 < -9 false 


When dividing by a negative number, you must reverse the symbol for 
the inequality to remain true. This example leads us to the Division 
Property for Inequalities. 


lf you divide each side of an inequality by a positive 
number, the inequality remains true. If you divide 
each side of an inequality by a negative number, the 
inequality symbol must be reversed for the inequality 
to remain true. 

Symbols: For all numbers a, b, and c, 


Division 1. if cis positive and a < b, then 
Property for 


Fi if c is positive and a > b, then 
Inequalities 


. if Cis negative and a < b, then 


if cis negative and a > b, then 


Numbers: If 9 > 6, then 2 > LJ or 3 > 2. 


3 


If 9 > 6, then = < È or -3 <K og, 
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Examples Carmen runs at least 15 miles in the park every day. If she runs 5 














sports Link miles per hour, how long does she run every day? Recall that rate 
times time equals distance, or rt = d. 
ot = 15 
ot r i 
5 Z > Divide each side by 5. 
t23 Keep the symbol facing the same direction. 
Carmen runs at least 3 hours every day. 
Prerequisite 9 Solve —10x S 25.6. Check your solution. 
a ae 25.6 
Operations with e wee 
Decimals, p. 684 [10 = 10 Divide each side by -10 and reverse the symbol. 
x = —- 2.56 


Check: Substitute —2.56 and a number greater than —2.56, such as 0, 
into the inequality. 


Let x = —2.56. Let x = 0. 
—10x = 25.6 —10x = 25.6 
~10(—2.56) = 25.6 ~10(0) = 25.6 
25.6 < 25.6 true 0=<25.6 true 


The solution set is {x |x = —2.56}. 


Your Turn 


Solve each inequality. Check your solution. 


a. 8x > 40 b. -x547 
We can also solve inequalities by multiplying. Use the Multiplication 
Property for Inequalities. 


lf you multiply each side of an inequality by a 
positive number, the inequality remains true. If you 


chis property is also multiply each side of an inequality by a negative 
Tue for < and =. P number, the inequality symbol must be reversed for 
the inequality to remain true. 


ELE Symbols: For all numbers a, b, and c, 


Property for 1. if cis positive and a < b, then ac < bc, and 
Inequalities if c is positive and a > b, then ac > bc. 
2. if cis negative and a < b, then ac > be, and 
if cis negative and a > b, then ac < be. 


AS 7, then 3(2) > —7(2) or 6 > —14. 
lf 3 > —7, then 3(—2) < —7(—2) or —6 < 14. 
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-5 "eiiie Ee 


Mee 
Ati 
| | Example ©} Solve r Check your solution. 
| 


| Check: Substitute 18 and a number greater than 18, such as 21, into 
the inequality. 


Let x = 18. Let x = 21. 
x xX -_ 
"TS —6 3 <-6 
18 2 _ ee 2 
—3 <= 76 pamp 
—6<-6 false —7 < —6 true 


The solution is {x |x > 18}. 





Your Turn 





Solve each inequality. Check your solution. 


s 2 
C. 7 =8 d. 3X > 22 





Check for Understanding 


Communicating 1. Compare and contrast the Division Property for Inequalities and 
Mathematics the Multiplication Property for Inequalities. 





2. Explain why 5 is not a solution of the inequality 4x > 20. 


3. Graph the solution of —2x = —8 on a number line. 


Guided Practice Solve each inequality. Check your solution. 
A227 > 12 a “or S27 6. -7b < 14 (Examples 1 & 2) 
i fe a =) 8. E <6 9. Ža < —12 (Example 3) 


10. Time Cherise drives to the restaurant where she works by different 
routes, but the trip is at most 10 miles. Considering the stops at 
traffic lights, she thinks her average driving speed is about 40 miles 
per hour. How much time does it take Cherise to get to work? 
(Example 1) 
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practice Solve each inequality. Check your solution. 
th “Gs ta -wia 15 13. 8d <= —24 
Traidena 4. 225 15. £>-12 16. -2 =5 
one exes | 17. 7x = 49 18. —4y = —40 19. 32> —9 
ar = OE i. = orn 
ca 20. -È > -1 21. £> —6 22. -2 < —4 
5-38 23. 3k >5 24. -2t<11 25: —3 > -io 
14-16, 20-22, 3 5 
16-29, 32-34 26. 7x <3 27. 5= fy 28. — =v = 20 
Extra Practice 
Zo. 5, ce = 10.6 ou. 41r < -615 31. —28 = —0.1s 
scat =e a i 
32. 38 72 33. -g5 < 10 34. -55 < 77 
Applications and 35. Geometry An acute angle has a measure less 
Problem Solving than 90°. If the measure of an acute angle is 2x, 
o Wo, what is the value of x? 2x 


(o 


© 





36. Production The ink cartridge that Bill just bought for his printer 
can print up to 900 pages of text. Bill is printing handbooks that are 
32 pages each. How many complete handbooks can he print with this 
cartridge? 


37. Budgeting Jenny mows lawns to earn money. She wants to earn at 
least $200 to buy a new stereo system. If she charges $12 a lawn, at 
least how many lawns does she need to mow? 


38. Critical Thinking Use a counterexample to show that if x < y, then 
x? < y? is not always true. 


Mixed Review Solve each inequality. Check your solution. (Lesson 12-2) 
39. z2+1=5 
ag, —3 = 2 + 1 


41. Contests Ata beach 
museum in San Pedro, 
California, more than 
600 people built a life- 
size sand sculpture of a 
whale. Use an inequality 
to represent the number 
of people who built the 
sculpture. (Lesson 12-1) 








Whale sculpture in San Pedro, California 
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Test Practice 
W 


42. Solve x? + 5x + 4 = 0 by factoring. (Lesson 11-3) 


43. Find the product of 2v — 1 and 2v + 1. (Lesson 9-5) 


44. Earthquakes In a recent year, the state of Illinois experienced an 
earthquake tremor. It measured 3.5 on the Richter scale, releasing 
about 1.6 X 107 Joules of energy. The largest earthquake ever 
recorded in Illinois measured 5.5 on the Richter scale, releasing 
about 5.7 X 10!! Joules of energy. How many times as strong was 
the largest earthquake as the tremor? (Lesson 8—4) 


name is written on a separate slip of paper and placed in a box. A 
name is randomly drawn to determine who will read the daily 
announcements. The slip of paper is then returned to the box. What 
is the probability that the same name is drawn two days ina row? 


— 
— 


(Lesson 5—7) 


Test Practice / 45. Short Response There are 20 students in a class. Each student's 


CB E 


46. Multiple Choice If the figure at the right 
is a square, then what is the value of x? 


(Lesson 4—4) 3x 
A 3 B 4 
C 12 D 36 





518 Chapter 12 Inequalities 


1. Write an inequality for the graph. (Lesson 12-1) 


M 
-3 —2 -1 0 1 


Solve each inequality. Graph the solution. (Lesson 12-2) 
2.a+2<10 d =“2ee>71 


4. -Sas {3 5. —3 + 13z > 14z 


Solve each inequality. Check your solution. (Lesson 12-3) 
6. 3b = 30 7. -95% < 25 


> -8 9. =v <6 


10. Weather The record high temperature in Jackson, Mississippi, is 100° F. 
Suppose a recent temperature in Jackson is 84° F. How many degrees 
must the temperature rise to break the record? (Lesson 12-2) 


il 
cS, www.algconcepts.com/self_check_ 








what You’ll Leam 
You'll learn to solve 
inequalities involving 
more than one 
operation. 


Why it’s Important 


School You can 
determine what score 
is needed to receive a 
certain class grade. 
See Example 5. 


Example 








Look Back 


Solving Multi-Step 
Equations: 
Lesson 4-5 









Some inequalities involve more than one operation. The best strategy to 
solve multi-step inequalities is to undo the operations in reverse order. In 
other words, work backward just as you did to solve multi-step equations. 
For example, 2x + 5 > 11 is a multi-step inequality. You can solve this 
inequality by following these steps. 


Step 1: Undo addition. 


Subtract 5 from each side. 


2x+5-5>11-5 


Zi >6 


Step 2: Undo multiplication. 
2x 6 


2 Zz 
‘> 3 


9 + 3x < 27 
9+ 3x -9<27-9 Subtract 
3x < 18 


Divide each side by 2. 


Solve 9 + 3x < 27. Check your solution. 


9 from each side. 


—< — Divide each side by 3. 


Check: Substitute 0 and 6 into the inequality. 


Let x = 0. 
9 + 3x < 27 


9 + 3(0)< 27 


9+0<£27 
9<27 true 


Let x = 6. 
9+ 3x < 27 


9 + 3(6)< 27 


9+18<£27 
27 «77 false 


The solution is {x lx < 6}. 


Your Turn 


Solve each inequality. Check your solution. 


a. 4+2x=12 
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Cy ON 
During Rafael’s trip to Mexico, ie Semmperavare was always warmer 


Weather Link than 30° Celsius. Use the formula —(F — 32) = C, where F is degrees 
Fahrenheit and C is degrees Celsius, to write and solve an inequality 
for the temperature in degrees Farenheit. 








2(F ~32)>30 


> (F Oe) Z -30 Multiply each side by Z, the reciprocal of í 
P= 32 2 oA 
F — 32 + 32 > 54 + 32 Add 32 to each side. 
F > 86 Check your solution. 


Therefore, Rafael can expect it to be warmer than 86°F in Mexico. 


Remember to reverse the inequality symbol if you multiply or divide by a 
negative number. 










Example Solve —4x + 3 = 23 + 6x. Check your solution. 


=4x +3 = 23 + 6x 
—4x +3 = 6x =23 + 6x — 6x Subtract 6x from each side. 


ie + Se 2a 
SIs +o FZ =o Subtract 3 from each side. 
—10x = 20 
=r 2 20. Divide each side by —10 and 
= ~ —12 reverse the symbol. 
t= =i 


The solution is {x | x = —2}. Check your solution. 





Your Turn Solve each inequality. Check your solution. 





d. 








c. 10 — 5x = 25 a) See eee Y i 





To solve inequalities that contain grouping symbols, you may use the 
Distributive Property first. 





Example (9 Solve 8 = —2(x — 5). Check your solution. 
8 = —2(x ~ 5) 
BS [=A + 1D Distributive Property 
8 — 10 s —2x + 10 — 10 Subtract 10 from each side. 

-2S >22 

kar r -d Divide each side by —2 and 

MRTA reverse the symbol. 
lzy 





The solution is {x | x S1}. Check your solution. 


(® www.algconcepts.com/extra_ examples 
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Solve each inequality. Check your solution. 


e. 2> -(x + 7) i. E d E-F a. 


You can use a graphing calculator to solve multi-step inequalities. 


Graphing 
calculator Tutorial 


cee pp. 724-727. 






Solve —5 — 8x = 43 by using a graphing calculator. 


Step 1 Clear the list to enter the inequality —5 — 8x = 43. 
(The = symbol is item 4 on the TEST menu.) 


Step 2 Press | ZOOM | 6. Use the 
TRACE} and arrow keys to 12-5-0424} 


to move the cursor along the 
graph. You should see a line 
above the x-axis for values 
of x that are less than or equal 
fo: =p 





This represents the solution 


{x | x= Gi. 
Try These 
Solve each inequality. Check your solution with a graphing calculator. 
1. “Ox = 2=70 a ~O + 4) = Hx — 4) 
P "o, 





Hannah’s scores on the first three of four 100-point tests were 
School Link 85, 92, and 90. What score must she receive on the fourth test 
to have a mean score of more than 92 for all tests? 


Explore Lets = Hannah's score on the fourth test. 


Plan The sum of Hannah’s four test scores, divided by 4, will 
give the mean score. The mean must be more than 92. 


85 +90 + 92 +s 


7 > 92 


Solve 


4(82+ 0 eS) > 4(92) Multiply each side by 4. 
85 + 90 + 92 + s > 368 
267 + s > 368 

267 + s — 267 > 368 — 267 
s > 101 


Subtract 267 from 
each side. 


(continued on the next page) 
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Substitute a number greater than 101, such as 102, into 
the original problem. Hannah's average would be 


832904 ee or 92.25. Since 92.25 > 92 is a true 


statement, the solution is correct. Hannah must score 
more than 101 points out of a 100-point test. Without 
extra credit, this is not possible. So, Hannah cannot have 
a mean score over 92. 


Examine 





Check for Understanding 


Communicating 
Mathematics 


Guided Practice 





1. Name the operations used to solve 5 — 2x < —9. 
2. Write an inequality requiring more than one operation to solve. 


State which operation you would perform first to 
solve the inequality. 


Sample: 12x + 4 > 20 Solution: Subtract 4 from each side. 


(> Getting Ready 


3, —152 +7 = —10 4. 24<8b-3 
5. 4.5a — (-3.1) > 8.2 6. nts S-i 


Solve each inequality. Check your solution. (Examples 1—4) 
7. 2y+4>12 8. 8 — 3h = 20 

oA 2S i TO. 72°42 10 

Tle 10 = $e <= w > 22 12. 3(n — 4) > 2(n + 6) 


13. School Kira wants her average math grade to be at least 90. Her test 
scores are 88, 93, and 87. What score does she need on her fourth test 
to earn an average score of at least 90? (Example 5) 


Practice 





Homework Help 
erates | ees 
Exercises ie 
14-25, 29,30, | 1,2,4 

32-36 


Extra Practice 


See page 716. 













Solve each inequality. Check your solution. 


14. 4t-—-8>16 15. 3b+9< 45 
16. 2 — 3n < 17 17. —20 = 8 — 7x 
18.5<7c-2 19. —6g -1<-13 
20. —12 + 11r < 54 21. 8— 4v=6 
22.7+0.la>9 23. 0.3m — 2.1 < —3.0 
24. $ -6< -11 a5, H-S] 
26. 3h -—5=2h+4 27. 5x+3=27x+9 
28. 6j-9>j+6 29. 2(7 — 2y) > 10 

1 
30. -4z +2) = ~1 31. =(b + 1) < (b +5) 
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Write and solve an inequality for each situation. 

32. The sum of twice a number and 17 is no greater than 41. 
33. Five times the sum of a number and 6 is less than 35. 
34. Two thirds of a number decreased by 7 is at least 9. 


fications and 35. Employment Jeremy is a receptionist at a hair salon. He earns $7.00 


problem Solving an hour, plus 10% of any hair products he sells. Suppose he works 
3h Wo 22 hours a week. How much money in hair products must he sell to 
fs > earn at least $180? 





36. Recreation The admission 
fee to a state fair is $5.00. 


Each ride costs an additional 
$1.50. 


a. Suppose Pilar does not 
want to spend more than 
$20. How many rides can 
she go on? 


b. The fair has a special 
admission price for $14, 
which includes unlimited 
rides. For how many rides 
is this a better deal than 
paying for each ride 
separately? 





37. Finance Ata bank, an advertisement reads, “In one year, your 
earnings will be greater than your original investment plus 6% of the 
investment.” Suppose Diego invests $1400. How much money | 
can he expect to have at the end of the year? i 


38. Critical Thinking Would the solution of x* > 4 be x > 2? Justify 
your answer. 


- D 


Mixed Review Solve each inequality. Check your solution. (Lesson 12-3) 
39. 5p > 35 40. —24 < -8v . 
Z F 
41. —7 = 10 42. 52 S 6 


43. Budgeting Haley earned $36 babysitting. She plans to buy two 
books that cost $8.25 each. With the rest of the money, she plans to go 
to dinner and see a movie with her friends. At most, how much 
money can she spend on a movie and dinner? (Lesson 12-2) 


standar dized 44. Grid in Find the value of c that makes xê — 6x + c a perfect trinomial 
~ Practice Pd Square. ( Lesson 11-5) 
at o o_o 
45. Multiple Choice If x + 5, then moa is equivalent to which of 
the following? (Lesson 10-3) oo 
Ax+2 Bx-3 
Çz=9 D x+ 10 
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What You’ll Leam 


You'll learn to solve 
compound inequalities. 


Why It’s Important 
Nutrition 

Pharmacists use 
inequalities to write 
prescriptions. 

See Example 2. 


Example 
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Lamar is buying vitamins for his dog. 
The daily dose for the vitamins is based 
on the dog’s weight. Lamar’s dog weighs 
32 pounds. Since 32 is greater than 25, but 
less than or equal to 50, he will give his 
dog 2 tablets. 





Daily Dog’s Weight 
Dose (pounds) 


1 tablet_| 25 or less 


greater than 25 
2 tablets | and less than or 
equal to 50 


3 tablets | more than 50 




















Another way to write this information 
is to use an inequality. Let w represent 
the weight that requires 2 tablets. 





Weight is greater than 25. Weight is less than or equal to 50, 
w >25 and w = 50 


These two inequalities form a compound inequality. The compound 


inequality w > 25 and w = 50 can be written without using the word and. 


Method 1 25<w=50 Method 2 50 =w >25 

This can be read as 25 is less This can be read as 50 is greater 
than w, which is less than or than or equal to w, which is 
equal to 50. greater than 25. 


Note that in each, both inequality symbols are facing the same direction. 







Write x = 2 and x < 7 as a compound inequality without using and. 


x =2 and x <7 can be writtenas2 =x<7oras7>*x=2. 


Your Turn 


a. x<10andx= —4 Db. Xx=6andx=2 





A compound inequality using and is true if and only if both inequalities 
are true. Thus, the graph of a compound inequality using and is the 


intersection of the graphs of the two inequalities. 


Consider the inequality —2 < x < 3. It can be written using and: x > -2 
and x < 3. To graph, follow the steps below. 
Step 1 Graph x > -2. 
-5-4-3 21012345 
Step2 Graph x < 3. — 
-5-43 -21012345 
Step 3 Find the intersection 


of the graphs. -5-4-3 -24012345 


The solution, shown by the graph of the intersection, is {x | -2<x<3}. 





Wo, 
a A 











Example Refer to the application at the beginning of the lesson. Graph the 
Pet Care Link solution of 25 < w = 50. 


Rewrite the compound inequality using and. 
25 < w = 50 is the same as w > 25 and w = 50. 


Step 1 Graph w > 25. 
10 15 20 25 30 35 40 45 50 55 60 


Step 2) Graph w < 50. 
10 15 20 25 30 35 40 45 50 55 60 


Step 3 Find their intersection. | 
10 15 20 25 30 35 40 45 50 55 60 


The solution is {w | 25 < ws 50}. 





Your Turn 


c. Graph the solution of 3 = x =5. 


Often, you must solve a compound inequality before graphing it. 


Example ©} Solve 4<x + 3 < 12. Graph the solution. 
Step 1 Rewrite the compound inequality using and. 
Segrss 12 
ara s and 49212 


Step 2 Solve each inequality. 


x+3>4 and x+3=12 
*+3-3>4-3 x+3-32=12=3 
a | f= 


Step 3 Rewrite the inequality as 1 < x < 9. 


The solution is {x|1 < x < 9}. 2 ae 
The graph of the solution is 012345 67 8 9 10 
shown at the right. 


Your Turn 





d. Solve —2 < x — 4 < 2. Graph the solution. 


Another type of compound inequality uses the word or. This type of 
inequality is true if one or more of the inequalities is true. The graph of 
a compound inequality using or is the dain of the graphs of the two 
inequalities. 
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a O Graph the solution of x > 0 or x S —1. 


Step 1 Graph x > 0. 








aos A SN SS SO “anes es oe oe > 
Sh 2-7 012844 


Step 2 Graphx = -1. 
-§-4-3-2-1012345 


Step 3 Find the union 


of the graphs. -5-4 -3-2-1 0 122435 


d. Graph the solution of x > -3 or x < —5. 





Sometimes you must solve compound inequalities containing the word 
or before you are able to graph the solution. 


TT O Solve 3x = 15 or —2x < 4. Graph the solution. 





Sax = 15 or —2x <4 

| =A A 
3 = 3 = 
træ x> -—2 










Now graph the solution. 


Step1 Graphx=5. 
-3-2-101293456/7 


Step 2 Graphx > -2 , 
—s-271 P123 45 6 7 


Step 3 Find the union 
of the graphs. -3-2-101234567 


The last graph shows the solution {x |x > —2}. 


e. Solve —6x > 18 or x — 2 < 1. Graph the solution. 


Check for Understanding 








Communicating 1. Define compound inequality in your own words. Vocabulary 
Mathematics compound inequality 
2. Write a compound inequality for x is greater intersection 
than 3 and less than or equal to 5. union 
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State whether to find the intersection or union of 
the two inequalities to graph the solution. 


Sample 1:-8=x+4<12 Solution: Find the intersection since 
the inequalities can be joined by the 
word and. 


Sample 2: x > —9 or x <5 Solution: Find the union since the 
inequalities are joined by the word or. 


> Getting Ready 


3. x>-10andx<3 4.x<7orx<4 
9. x—5<20rzx%5 15 6. -13<9x=-ll 


Write each compound inequality without using and. (Example 1) 


7. €>5and ¢ < 10 8. b<3andb= =2 

Graph the solution of each compound inequality. (Examples 2 & 4) 

9. y<5andy=0 wm ~par 

Solve each compound inequality. Graph the solution. (Examples 3 & 5) 
11. 10>eC4+2>5 iz. Z2=s+42-S5 

13. 0=2v=8 14. —5x > 10 or 7x < 28 

15. 7 +6>6o0r —4j 24 1. —) P< =4or—1+FS 3 


17. Construction Odyssey of the Mind competitions encourage students 
to use creativity in solving difficult problems. One year, students had 
to construct a balsa-wood structure. The structure needed to be at least 
9 inches tall and no more than 11.5 inches tall. Write a compound 
inequality describing the height of the structure. Graph the solution. 
(Example 2) 


Practice 





es [aus 


Extra Practice 











Write each compound inequality without using and. 


18. b>Oandb<5 19. h>-8andh<8 
20. y=4andy= -1 21. g=2andg=5 
22; =2<rand 1> Tr 23. 6<xandx<8 


Graph the solution of each compound inequality. 


24. x>O0orx=-4 25. z < 2 and z > -2 
26. k<7andk>5 27. y= 16 and y < 21 
28. b>4orb<0 29. m<=100rm<6 


Solve each compound inequality. Graph the solution. 


30. 2sat+3</7 31. 92x+125 
32. —16 < 8s < 16 33. 9> 3w >0 
34. -6 >r- 2> -10 W. 2=h+5=8 
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Solve each compound inequality. Graph the solution. 


on - oS ye 1 < <e 16 < —4c < 20 
= 38. 62 x- (-5)20 39. 2+2>70r2-5s -1 
g 40. v—8>12orv+4< 20 41. rs—lor-8r<0 
6 42. 3) > 18 orj —-3=5 a3 9-5 >~8 -ys 
44. c-—2.42/7.6 orc — 88 =0 45. d+2.1>3.60rd—-—4>05 
Eae 46. 8r=4orx+3 <1 47.) 2 = -20r -w<2 
A Write a compound inequality for each solution shown below. 
pr 48. Apne 49. 
i -5 -4 -3-2 -1 0 1 2345 -5-4 -3-2-1 0 1 2345 
a Of % X<- Zor X38 
aes g> 5° 
a | 
50. ppp tt tt SA. ; ; 
-8 -7 -6 -5 -4 -3-2 -1 0 1 2 -4-3 -2-1 0 123456 
-\L[xļxL<L -q ACSS 
Solve each compound inequality. 
Dee ew Oe T a we. OS ~ 7 Sor “(5g =] 


a, 2 = 1> =50r -3+1 >00 65. 102 2k-o= 14 





Applications and 56. Taxes Matthew Brooks is single and has a part-time job while 
Problem Solving attending college. Last year, he paid $649 in federal income tax. Write 
ol Wo, an inequality for his taxable income. Use the table that describes the 
G different tax brackets. 


If Form 1040A, 


filing 
jointly 





Source: Ohio Department of Taxation 


57. Cooking A box of macaroni and cheese lists two sets of directions for 
cooking. It says to heat the macaroni for 11 to 13 minutes on the stove 
or 12 to 14 minutes in the microwave. 

a. Write an inequality that represents possible heating times. 


b. Graph the solution. 


58. Geometry To construct any triangle, the sum of the lengths of two 
sides must be greater than the length of the third. Suppose that two 
sides of a triangle have lengths of 4 inches and 12 inches. What are 
the possible values for the length of the third side? Express your 
answer as a compound inequality. 
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describes the soil as shown below. 


| 
pH SCALE 


~<—— INCREASING ACIDITY —— NEUTRAL—— DECREASING ACIDITY —~ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 





59. Chemistry Soil pH is measured on a scale from 0 to 14. The pH level 
| 


took samples of soil from his garden and found pH values of 6.3, 6.4, | 


| 
| 
Most plants grow best if the soil pH is between 6.5 and 7.2. Mr. Cohen | 
and 6.7. What range of values must the fourth sample have if the soil 


PH is the best for growing plants? (Hint: Find the mean soil pH.) , 


| 
| 
| | 

60. Critical Thinking Graph each compound inequality. Then state the 








67. Welding Maxwell is welding 
two pieces of iron together. 
During this process, the iron 
melts and begins to boil. Small 
droplets erupt and follow the 
paths of parabolic arcs. The paths 
can be modeled by the quadratic 
function h(d) = —d? + 4d + 30, 
where h(d) represents the height 
of the arc above the ground at any 
horizontal distance d from the two 
pieces of iron. All measures are in 
inches. (Lesson 11-1) 
a. Graph the function. 


b. How high above the pieces of 
iron do the iron droplets jump? 


solution. | 
a.x>4orx=4 D 2>32+2>14 
Mixed Review Solve each inequality. Check your solution. (Lessons 12-3 & 12-4) 
61. 2y+4<4 of. “ot =~ G22 
63. -2 =< 0.6x -5 64. Ep -357 
65. —10b < —60 66. 3r = —12 | 
| 
| 





68. Find the GCF of 8x2, 2x, and 4xy. (Lesson 10-1) 





69. Simplify 3(b — 6). (Lesson 9-3) | 
$ , nig 
tractes / 70. Short Response Simplify (c? + 5) — (c — 8c + 1). (Lesson 9-2) jif 
| 
| 
| 
| 





*st Practic . 
pe e r 
= oe 71. Multiple Choice Emily drove 8 miles in 12 minutes. At this rate, how 
many miles will she drive in 1 hour? (Lesson 9-1) 
A 4mi B 20 mi C 40 mi 
| 
| 


D 56 mi E 96 mi 
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What You’ll Learn 


You'll learn to solve 
inequalities involving 
absolute value. 


Why It’s Important 
Manufacturing 
Employees use 
inequalities involving 
absolute value to 
determine tolerances. 
See Example 3. 







Look Back 


Absolute Value: 
Lesson 3-7 


There are three types of open sentences that can involve absolute value. 
They are listed below. Note that in each case, n is nonnegative since the 
absolute value of a number can only equal 0 or a positive number. 


xl =n [xl <n x| >n 


You have already studied equations involving absolute value. 
Inequalities involving absolute value are similar. Consider the graphs 
and solutions of the three open sentences below. 


Types of Open Sentences 
with Absolute Value 


|x| =3 


_ 3units | 3 units 
p zi 
| | 


—5—4-3-2-10123 4 5 
The distance from 0 is 3. 
So, x = 3 or x = —3. 


| xl <3 
| 3units | 3units | 


—5-—4-3-2-10123 4 5 
The distance from 0 is less than 3. 
So,x>-—-3 andx <3, or -3 <x <3. 


|x| >3 


3units | 


—O--4—o-er1 0. | 2: &- 445 
The distance from 0 is greater than 3. 
So,x >3 or x < -3. 


' 3 units 





For both equations and inequalities involving absolute value, there 
are two cases to consider. 


Case 1 The value within the absolute value symbols is positive. 


Case 2 The value within the absolute value symbols is negative. 
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Solve |x — 5| <2. Graph the solution. 





Case 1 x — 5is positive. Case2 x — 5is negative. 
x952 -x -5)£2 Multiply by -1 
x—394+4552+5 Add5. m e at r ET t S. and reverse 
x<7 a ee, the symbol. 
5+52> -2+5 Add 5. 
rEg 


So, the solution is {x | ISASI 


012345678910 


The solution makes sense since 3 and 7 are at most 2 units from 5. 


Your Turn 


a. Solve |x -7| <4. Graph the solution. 


As in Example 1, when solving an inequality involving absolute value 
and the symbols < or < , the solution can be written as an inequality 
using and. However, when solving an inequality involving absolute value 
and the symbols > or = , the solution can be written as an inequality 
using or. 


Example Solve |6x| > 18. Graph the solution. 











Case 1 6x is positive. Case 2 6x is negative. 

6x > 18 —6x > 18 

6x. 18 = —6x — 18 Divide by —6 and 

bedi Ca age one : 

Greek G Esp igeey 6; =—6 = reverse the symbol. 
BB F< => 


So, the solution is {x | e<=33 or x > 3}. 


ES —}—} |} 1th 
—5-—4-3-2-1 012345 


Your Turn 


b. Solve |x — 2| = 3. Graph the solution. 


Inequalities involving absolute value are often used to indicate 
tolerance. Tolerance is the amount of error or uncertainty that is allowed 
when taking measurements. 
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When producing -inch bolts for bicycle parts, the tolerance is 
0.005 inch. What is the range of acceptable bolt measures? 





Measurement Link 






Explore The difference in the actual size of the bolt and its expecteg 
size has to be less than or equal to 0.005 inch. 





Plan Let m = the actual measure of the bolt. 
Then, |m -= 1| < 0.005. 
Solve |m se 0.5 | = 0.005 Write 4 as 0.5. 


Case 1 m— 0.5 is positive. | Case 2 m — 0.5 is negative. 


m = 15 = 005 ~m =~ U5) = 0.005 
m~-0.5 +05=0.005 +05 | —(n —05)(—1) = 0.005(—]) 
m = 0.505 m= 05 = 0.005 
m—0.5 + 0.5 = —0.005 + 05 
m = 0.495 


The solution is {m|0.495 < m < 0.505}. 


Examine An acceptable bolt must measure from 0.495 inch to 0.505 
inch, inclusive. To check the solution, choose a value for m 
within this range and one outside of this range. Substitute 
them into the original problem. Which value results in a 
true inequality? 





Check for Understanding 


Communicating 1. Compare and contrast the graphs of the solutions for |x| <7and 
Mathematics l>. “Uf 


2. Graph the solutions for |% — 2| >1and |x —2| <1. Which 
inequality is the intersection of the graphs of two inequalities? Which 
inequality is the union of the graphs of two inequalities? 


a) OD 


STU TET Write two inequalities to describe the solution. 


Madison says that the solution for | x | < 0 is the 
same as the solution for |x| = 0. Mia says it is not. 
Who is correct? Explain. 





Guided Practice 





Sample 1: |x| =5 Sample 2: |x| > 1 
Solution: x=5andx=-5 Solution: x > 1orx<-1 
4. | x | < 10 5. | x | <3 

6. lx| =2 7 MES 


532 Chapter 12 Inequalities 








Solve each inequality. Graph the solution. (Examples 1 & 2) 


8. |n-4| <5 9. |x-2| <6 
10. |3j| <12 11. |t-5|=3 
12. |2y| >2 13. |s+4|=3 


14. Measurement Refer to Example 3. What are the possible measures for 
the bolt if the tolerance is 0.05 inch? Does a lesser or greater tolerance 
ensure more accurate measurements? Explain. (Example 3) 


Practice 





Homework Help 


For 
Exercises ples 
15,17,18-20 | 1,3 


22, 23, 25, 26, 
28-35, 38-43 


i224 27 | 


Extra Practice 


See page 717. 







\nblications and 


t 
*blem Solving 
20\ Wo 








Solve each inequality. Graph the solution. 


15. |m+1| <5 16. |3v| <15 17. izėf| =2 
18. |x+3| <8 19. |p-1| <2 20. |r +4| <4 
21. |7#| <14 22. |a—3| <4 23. |k+2| <35 
24. |5n| = 30 25. |y+3| =6 26. |z-1| =1 
27. |9x| >18 28. |wt+2|>5 29. |r—4| =1 
30. |a-8| =3 31. |k-3| >9 32. |d +9| >0.2 


Write an inequality involving absolute value for each statement. 
Do not solve. 
33. Quincy’s golf score s was within 4 strokes of his average score of 90. 


34. The measure m of a board used to build a cabinet must be within 
A inch of 46 inches, inclusive, to fit properly. 

35. The cruise control of a car set at 65 mph should keep the speed s 
within 3 mph, inclusive, of 65 mph. 


For each graph, write an inequality involving absolute value. 
36. 37. 





SAE T 2 SAS -5-4-3-2-1 0 12345 
Solve each inequality. Graph the solution. 
38. |2x-11| =7 39. [3x -—12| <12 


40. 4/x+3| <8 41. 10|x +1] >90 


For Exercises 42-43, write and solve an absolute value inequality. 


42. Finance Ms. Gibson is a bank teller. She must balance her drawer 
and be within $2 of the expected balance. If Ms. Gibson’s expected 
balance is $8758.20, what are acceptable balances for her drawer? 


43. Chemistry For a chemistry project, Marvin must pour 3.25 milliliters 
of solution into a beaker. If he does not pour within 0.05, inclusive, of 
3.25 milliters, the results will be inaccurate. How many milliliters of 
solution can Marvin use? 
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44. Critical Thinking The percent of error is the ratio of the greatest 
possible error (tolerance) to a measurement. 
You can find the percent of error using this formula. 


greatest possible error 


- 100 





percent of error = 








measurement 


One rating system for in-line skate 

bearings is based on tolerances. The table 

—— shows tolerances for the outside diameter 
m 5 


Rating Tolerance (mm) 





of bearings measuring 22 millimeters. 


qo @ m Q @ æ (w 


BDE S eS 





a. Find the percent of error for each rating 
to the nearest hundredth. 


b. What can you conclude about the rating system? 


Mixed Review Graph the solution of each compound inequality. (Lesson 12-5) 
45. m< —7orm=0 46. x= -2andx=5 
47. y>-—S5andy <0 46. F-Z2orr< =—2 


49. Solve 1 = 4y +5. (Lesson 12-4) 


50. Sales Grant bought a sweater for $44.52. This cost included 6% sales 
tax. What was the cost of the sweater before tax? (Lesson 5-5) 


51. Solve |x —2| =4. (Lesson 3-7) 


Test Practice | 
E> CE> <> 


rect Practice / 52. Short Response Write three fractions whose sum is 12. (Lesson 3-2) 


Solve each inequality. (Lesson 12-4) 
1.3x+8< 11 2.5-6n>-19 3. 9d-4=>8-d 


Solve each compound inequality. Graph the solution. (Lesson 12—5) 
4,.1+x<-4orl+x<4 5. -2571+3<4 0. “6 = =2F< 10 


Solve each inequality. Graph the solution. (Lesson 12-6) 
7. |ly-7| <2 8. |a+8|=1 9. |5x| <20 


10. Travel Before the meter begins ticking, the charge for a taxi is $1.60. 
For each mile driven, there is an additional charge of 80 cents. What is 
the greatest distance you can travel in this taxi if you do not want to 
pay more than $10.00? (Lesson 12-4) 
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what You'll Leam 
You'll learn to graph 
inequalities on the 
soordinate plane. 


why It’s Important 
budgeting By 

graphing inequalities, 
you can solve problems 
where there are many 
solutions. 

See Example 3. 








Mr. Wheat is planning to take 
the Jazz Club to a music 
festival. Lawn tickets cost $20, 
and pavilion tickets cost $30. If 
he plans to spend at most $300, 
how many of each ticket can 
Mr. Wheat purchase? 





Let x represent the number of 
lawn tickets. Let y represent the 
number of pavilion tickets. Then 
the inequality below represents 
the solution. 


The cost of the cost of 


lawn tickets plus pavilion tickets isat most $300. 
ey a ee E er 
20x $ 30y = 300 


The inequality is written in two variables. It is similar to an equation written 
in two variables. An easy way to show the solution of an inequality is to 
graph it in the coordinate plane. This problem will be solved in Example 3. 


The solution set of an inequality in two variables contains many ordered 
pairs. The graph of these ordered pairs fills an area on the coordinate plane 
called a . The graph of an equation defines the boundary or edge 
for each half-plane. Use these steps to graph y > 3. 


Step 1 Determine the boundary by graphing 
the related equation, y = 3. 








Step 2. Draw a dashed line since the boundary 
is not part of the graph. 
Step 3 Determine which half-plane is the 





solution. To do this, substitute a 
point from each half-plane into 
the inequality. Find which point 
results in a true statement. 


Test the point at (5, 8). Test the point at (—3, 1). 
y > oO y > 3 

8 >3 Replace y with 8. 1>3 Replace y with 1. 
true false 


The half-plane that contains (5, 8) is the solution. Shade that 
half-plane. Any point in the shaded region is a solution of the 
inequality y > 3. 
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Example 1 





Graph y > —x + 3. 


Step 1 Determine the boundary by graphing the related equation, 
y= -x + 3. 





X —xy¥+3 y 


EE 


Step2 Draw a dashed line since the boundary is not included. 








Step 3 Test any point to find which half-plane is the solution. Use 
(0, 0) since it is the easiest point to use in calculations. 


ale f3 

0O>-(0)+3 x=0,y=0 

0>3 false 

Since (0, 0) does not result WEE ee 


in a true inequality, the 


half-plane containing (0, 0) T estes 
is not the solution. Thus, | | | Sie 
shade the other half-plane. =e 


Your Turn 





a. Graph y < x = 7. 


When graphing inequalities, the boundary line is not always 


dashed. Consider the graph of y = 3. Since the inequality means 
y > 3 or y = 3, the boundary is part of the solution. This is indicated 
by graphing a solid line. 





536 Chapter 12 Inequalities 


Graph 4x + y = 12. 


To make a table or graph for the boundary line, solve the inequality 
for y in terms of x. 
4x+y=12 
4x + y=~4x512-4x Subtract 4x from each side. 
Y S —4x +12 Rewrite 12 — 4x as —4x + 12. 
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y 


Step 1 Determine the boundary by 
graphing y = —4x + 12. 











Step 2. Draw a solid line since the 
boundary is included. 


Step 3 Test (0, 0) to find which half- 
plane contains the solution. 





ay +y <12 
40) +0512 x=0,y=0 
0S lirue 


The half-plane that contains (0, 0) should be in the solution, 
which is indicated by the shaded region. 


D:-Graph —2x + y = 10. 


When solving real-life inequalities, the domain and range of the 
inequality are often restricted to nonnegative numbers or whole numbers. 


iW 
iy “a 





Refer to the application at the beginning of the lesson. How many 
lawn and pavilion tickets can Mr. Wheat purchase? 


Budgeting Link 


First, solve for y in terms of x. 


20x + 30y = 300 
20x + 30y — 20x = 300 — 20x = Subtract 20x from each side. 
30y = —20x + 300 
30y _ —20x + 300 
+ 30 


Divide each side by 30. 


y = —Sx + 10 


Step 1 Determine the boundary by 
graphing y = Lir + 10. 








Step 2 Draw a solid line since the 
boundary is included. 


Step 3 Test (0, 0) to find which half- 
plane contains the solution. 





(continued on the next page) 
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Mr. Wheat cannot buy a negative number of tickets, nor can he buy 
portions of tickets. The solution is positive ordered pairs that are 


whole numbers beneath or on the graph of the line y = -2y + 10. 


One solution is (12, 2). This represents 12 lawn tickets and 2 pavilion 
tickets costing $300. 





Check for Understanding 





Communicating 1. Explain how to determine whether the 
Mathematics boundary is a solid line or dashed line when 
graphing inequalities in two variables. 





Vocabulary 
half-plane 
boundary 


Test (0, 0) to find which half-plane is the solution 
of each inequality. 


Math Journal 2. Describe how you could check whether a 
point is part of the solution of an inequality. 


Guided Practice Getting Ready 





Sample: 3x +y>4 
Solution: 3x+y>4 
3(0) + O> 4 
0 >4 false 


Shade the half-plane not 
containing the point at (0, 0). 


3. x< -—2 


























ALALLE 
HEH 
O 
Soe tase 
Ij | 
RARE ED | 
See aeae a 
eC FE 
Graph each inequality. (Examples 1 & 2) 
HE = 1 fe yas 0 geor+i 
9. 2x+y<0 1D, =A t yo p 11. x + 3y2=9 


12. Sales Tickets for the winter dance are $5 for singles and $8 for couples 
To cover the deejay, photographer, and decoration expenses, a minimum 
of $1000 must be made from ticket sales. Write and graph an inequality 
that describes the number of singles’ and couples’ tickets that must pe 
sold. Name at least one solution. (Example 3) 


538 Chapter 12 Inequalities 


practice Graph each inequality. 
13. yS7 14. 225 13. yaa 
16. y <x -x +3 Ws Sr USS 18. y>x 
Td. ~7 ex 20. y= 2x Zl. YR OL TS 
22. —X t+ a Zo: BS 2 10 24. 2x +y=6 
20. Sor E y = -1 26. 52 = 29-12 27. YS 22 + 1) 
28. 3y > 3(4x = 3) 29. 2(x + y) = 14 30. —3(5x — y) > 0 


For Exercises 31-32, write an inequality and graph the solution. 
31. The sum of two numbers is greater than four. 





32. Twice a number is less than or equal to another number. 


Applications and 33. Animals Amara and Toshi have set a goal to find homes for more 
Problem Solving than twelve pets through the Humane Society. 


a. Write and graph an inequality to determine how many homes each 
girl must find to reach the goal. 


b. List three of the solutions. 
c. Describe the limitations on the solution set. 








D Mry 34. Airlines For each mile that Mr. Burnett 
ES flies, he earns one point toward a free flight. 
His credit card company is associated with 
the airline, and he earns one-half point for 


1 
CK BURNET each dollar charged. Suppose he needs at 
least 20,000 points for a free flight. Show 
with a graph the miles that Mr. Burnett must 
fly and the money he must charge to get a 
free flight. 
235. Critical Thinking Graph the intersection of the solutions of 
4x + 2y = 8 and y <x. 
Mixed Review Solve each inequality. Graph the solution. (Lessons 12-5 & 12-6) 
36. |f+ 4/23 37. |h-7|<2 
38. -1<pt+1=6 39. —5b>100rb+4>5 


40. Travel Ben and Pam left the park at the same time. Ben traveled 
north at 45 miles per hour. Pam traveled east at 60 miles per hour. 
After 1 hour, how far apart are Ben and Pam? (Lesson 8-7) 


Standardized 41. Short Response 848.3 in scientific notation. (Lesson 5—4) 
“st Practice J” 


De DO Cœ 
à á “— 


> 


42. Multiple Choice Suppose you toss 2 coins at the same time. What is 
the probability that both land heads up? (Lesson 5—6) 


A O0 B 0.25 C 0.50 0.75 EI 
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Materials Quadratic Inequalities 


g2 grid paper 


In this investigation, you will learn how to solve and graph quadratic 


l ruler inequalities. 


yellow and blue 


colored pencils Investigate 
1. Graph the quadratic equation y = x? + 2x — 3 on a piece of graph paper. 
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HParabolas Pavilions. 


s $ 
Investigation | 





a. With a yellow colored pencil, shade the region inside the parabola. 


b. 


d. 


Make a table like the one below. Fill in column 1 with five points that 
appear in the yellow region, such as (0, 0). Compare the value of the 
y-coordinate with the value of y = x? + 2x — 3 when it is evaluated 
at the x-coordinate. When the quadratic equation is evaluated at 0, 
the result is —3. The y-coordinate, 0, is greater than —3. Place the 
correct inequality symbol in column 3 for each of the other four 
points that fall in the yellow region. 








Point y-coordinate < or > y=xX +x-—3 


0| 0 | > |y=0°+20-3o0r-3 
7 ee 


. Write a quadratic inequality that compares the points of the yellow 


region with the quadratic equation y = x? + 2x — 3. 


With a blue colored pencil, shade the region outside the parabola. 
Repeat parts b-c for the blue region. 


. Graph the quadratic equation y = —x? — 2x + 3 on a separate piece of 


graph paper. 


a. 


Shade the region inside the parabola yellow. Then shade the region 
outside the parabola blue. Make tables similar to those in Step 1. 
Write inequalities describing the yellow and blue regions. 


. Suppose you wanted to include the values on the boundary line of 


a quadratic inequality. Explain how you would write the inequality t0 
include the boundary line. 


. Now suppose you did not want to include the boundary line of a 


quadratic inequality. Explain how you would draw the graph to 
show that the boundary line was not included in the solution. 








: AAC TA 3. Spring Town is building a community center, the Spring 
* Town Pavilion. The building is to be 20 feet longer than 
it is wide and to have an area greater than or equal to 
1500 square feet. 


a. Let w represent the width of 
the building. Then w + 20 
represents the length. The 
area of the building, w(w + 20), 
must be greater than or equal 
to 1500 square feet. That is, 
w°? + 20w — 1500 = 0. Graph 
fw) = w2 + 20w — 1500. oe 


To do this, choose values for w both inside and outside 
of your parabola. 


c. What restrictions are placed on your solution for w since 
it represents width? 


d. Use your graph to find two possible dimensions for the 
Spring Town Pavilion. 








Extending the Investigation 


In this extension, you will continue to investigate quadratic inequalities. 
Graph each quadratic inequality. 
1. y <x? +4x-8 2. y> —x* + 2x +15 3. ys —3x? +3 


4. The Spring Town Pavilion will have a deck for small outdoor gatherings. The length 
of the deck is to be 6 feet more than the width. The area of the deck is at least one- 
fifth of the area of the community center building. Write and graph a quadratic 
inequality that describes this situation. Then give three possible dimensions for the 
new deck. 


Presenting Your Investigation 


Here are some ideas to help you present your conclusions to the class. 


e Make a poster that describes how to solve quadratic inequalities. Include at least two 
different inequalities. Show how the graphs are shaded to represent the solutions. 


e Write and solve a problem similar to the one in Step 3. Make a brochure that 
describes the problem, the graph of its solution, and a list of possible solutions. 


el Investigation For more information on graphing quadratic 
inequalities, visit: www.algconcepts.com 
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b. Find the values for w that satisfy the inequality in part a. 
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` H inter NET 
Understanding and Using the Vocabulary gyoNET isu sete 


After completing this chapter, you should be able to define | For more review activities, visit: 
each term, property, or phrase and give an example or two | www.algconcepts.com 
of each. —_—— c ` 
boundary (p. 535) intersection (p. 524) set-builder notation (p. 510) 


compound inequality (p. 524) quadratic inequalities (p. 540) union (p. 525) 
half-plane (p. 535) 


Complete each sentence using a term from the vocabulary list. 
1. The solution of a compound inequality using or can be found by the 
? __ of the graphs of the two inequalities. 


2. Graph the related equation of an inequality to find the ___? _ of the 
half-plane. 


3. Use a test point from each __ ? to find the solution of an inequality 
in two variables. 








4. An inequality of the form x < y < z is called a(n) __? 


5. The ___? for the graph of an inequality in two variables will either 
be a dashed or solid line. 


6. The ___? of two graphs is the area where they overlap. 


7. A(n)? isan area on the coordinate plane representing the solution 
for an inequality in two variables. 


8. 2x +3 <5orx=-—1isanexample of a(n) __? 
9. A solution written in the form {x | x = 3} is written in fi 


10. The solution of a compound inequality using and can be found by the 
? __ of the graphs of the two inequalities. 


Skills and Concepts 
Objectives and Examples 





e Lesson 12-1 Graph inequalities on a Graph each inequality on a number line. 
number line. 11. x> -3 12. aa 
1 
Graph x < 5 on a number line. t p hatia z 


The graph begins at 5, but 5 is not included, Write an inequality for each graph. 
The arrow is to the left. The graph describes 15. , 
values that are less than 5. | eo e 


i 16. -e_m 
vec) tee oo. 
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, Lesson 12-2 Solve inequalities involving 
addition and subtraction. 


Solve x — 6 > hi 


x-6>2 
y-6+6>2+6 Add 6 to each side. 
x>8 


The solution is {x lx > 8}. 


Objectives and Examples 





Solve each inequality. Check your solution. 
17. X+3>7 

18 a-422 

19. x ik = > 

au. 12x — lix+5<3 
21. 3(x + 1) = 4x 





«Lesson 12-3 Solve inequalities involving 
multiplication and division. 


Solve —4x < —8. 
-4x << —8 
~4x Z8 Divide each side by —4 and 


-4 —4 reverse the symbol. 
72 


The solution is {x [x> 2}. 


' Lesson 12-4 Solve inequalities involving 
more than one operation. 


Solve 2(x + 1) < 4 — 3x. 
art 1) <4 + Be 
dx +2<4-— 3x Distributive Property 
aX +2<4 Add 3x to each side. 
9x <2 Subtract 2 from each side. 


x< 5 Divide each side by 5. 


The solution is ix [x< Z 


I O O E EEEE RSET E E aaaaaaasssaiaassasasasssiħĂÁĂ 


' Lesson 12-5 Solve compound inequalities 
and graph the solution. 


Solve3 <x +28. 


+2 SA and x+2=8 
tt2-2>3 <0 x+2-2=8-2 
bw | x=6 


The Solution is {x | ELSTER. 


Solve each inequality. Check your solution. 


22. 3y = 12 
23. —6n > 30 
24. 0.2w < -1.8 
x _t _ 
29. 5 >3 26. 5 > —14 
3 h 
ar gv <6 28. 73 < —7 


Solve each inequality. Check your solution. 
29. 2x + 6 = 14 30, Y= -02y = 1 


31. <t-4=2 32. 3(4 + n) < 21 


Write and solve an inequality. 
33. Four times a number decreased by 3 is 
greater than 25. 


34. Seven minus two times a number is no less 
than nine. 


Solve each compound inequality. Graph the 
solution. 

35. —4 Sy 43 <2 

S6..2s53~-fors—-t>3 

S714 260% -3 ~-a=-6 

38. 9<2x+1<13 


Chapter 12 Study Guide and Assessment 543 


Chapter 12 Study Guide and Assessment 





Objectives and Examples 


e Lesson 12-6 Solve inequalities involving 


absolute value and graph the solution. 


Solve lx +11 = 1. 


Case 1 x + 1 is positive. 
e+ 1< 1 
x <Q Subtract 1 from each side. 


Case 2 x + 1 is negative. 
=e + 1 I 
ie tI AD > ite) 
"a Tda | 


Multiply by —1 and 
reverse the symbol. 


x > —2 Subtract 1 from each side. 


The solution is {x | -2 <x < O}. 


Lesson 12-7 Graph inequalities in the 
coordinate plane. 


Graph 2x + y <5. 


ae 

, ist bien EH 
First, solve for y. +yk5 | 
t epee Raikes 
Phi et BLES 
-a <2 5— Ze ee ee SY 
ys “2 to A PO) 

ce Ble Be 


Graph the related function y = —2x + 5 
as a dashed line and shade. 








@ Extra Practice 
See pages 715-717, 





Review Exercises 


Solve each inequality. Graph the solution. 


39 


lt-1] <5 
4 arpi e-3 
. |x+3| <1 
; ls+4| =3 
. ly-2| >0 


Write an inequality involving absolute value 
for each statement. Do not solve. 


44, 


45. 


Bianca’s guess g was within $6 of the 
actual value of $25. 

The difference between Greg’s score s on 
his final exam and his mean grade of 80 is 
more than 5 points. 


Graph each inequality. 


Tit 
PS “2274 
y 


s a ae 


. 2=— Fea 








50. Shipping An empty book crate weighs 


30 pounds. The weight of a book is 

1.5 pounds. For shipping, the crate can 
weigh no more than 60 pounds. What is 
the acceptable number of books that can 
be packed in a crate? (Lesson 12-4) 
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Applications and Problem Solving 


. Geometry An obtuse angle measures 
more than 90° but less than 180°. If the 
measure of an obtuse angle is 3x, what are 
the possible values for x? (Lesson 12-5) 


3x° 
a 





į, List at least three verbal phrases that are used to describe inequalities. 


9, If you multiply or divide each side of an inequality by a negative number, 
what must happen to the symbol for the inequality to remain true? 


3, Before solving an inequality involving absolute value, which two cases must 
you consider? 


Write an inequality for each graph. 


oo a oo ee al 9. + 
12 3 4 5 —4.-3 -2 -1 0 


Solve each inequality. Check your solution. 


§2+x=12 7. 5¢+6=4-3 
8. 8< —4t 3 =D > =o 
t ool 
10. 471 ih zm = 10 
12, -3r — 1 = —16 1g. JX ~ 12 < 30 
14. 2(h — 3) > 6 19 8 -2S5 + 2 


Solve each inequality. Graph the solution. 


6% xt+1>-—-2andzx+1<46 Ws 4 257 
%2n+5=>150r2n+5s53 19. —6c > —24 or c + 0.25 < 1.3 
0. |x+3| 24 21. |4b| <16 


Graph each inequality. | 
2. y>5x —6 23. 4x — 2y > —6 


24. Car Rental Justine is renting a car that costs $32 a day with free unlimited | 
mileage. Since she is under the age of 25, it costs her an additional $10 per | 
day. Justine does not want to pay any more than $200 on car rental costs. 
tor what number of days can she rent a car? 





5, Manufacturing Ball bearings are used to connect moving parts and minimize 
friction. Ball bearings for an automobile will work properly only if their 
diameter is within 0.01 inch, inclusive, of 5 inches. Write and solve an 
aay to represent the range of acceptable diameters for these ball 

earings. 
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CHAPTER 


Preparing for Standardized Tests 





Angle, Triangle, and Quadrilateral Problems 


You are already aware of some geometry concepts that you need to 
know for standardized tests. Be sure that you also know the meanings 


and definitions of the following terms. 


right obtuse acute triangle 
equilateral isosceles similar (~) 
reflection translation rotation dilation 


State Test Example ACT Example 


The triangles below are similar. Find the 
length of side KL. 


J 
A 12m 
3m = 6m 
B 4m C K nom i 
A 5 B 6 C 8 D 9 


Hint The measures of corresponding sides 
of similar polygons are proportional. 


Solution Find the corresponding sides of the 


two triangles. Side AB of AABC corresponds to 
side JK of AJKL. Side BC of AABC corresponds 


to side KL of AJKL. Using these two pairs of 
corresponding sides, write a proportion. 


AB ano BC 
JK KL 
2 = 2 Substitute side measures. 
6 xX 
3x = 4(6) Cross multiply. 
3x = 24 
x=8 Divide each side by 3. 


Side KL measures 8 meters. The answer is C. 
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The 
( Princeton 
Review 





lf there is no figure or 
diagram, draw one 


elf. 
quadrilateral ye 


congruent ( = ) collinear 





In the figure below, ON is congruent to LN, 
mZLON = 30, and mZLMN = 40. What is 
mZNLM? 


O 30° 


N 


A 40 B 80 C 90 D 120 


Hint Examine all of the triangles in the 
figure. 


Solution Label the unknown angles as 1 
and 2. Find mZ2. 


O 30° 


N 


L M 


Since ON = LN, AONL is isosceles and the base 
angles are equal. So, mZ1 = 30. Since the sum 
of the angle measures in any triangle is 180, 
find the sum of the angle measures in AOML. 


180 = 30 + 40 + (30 + mZ2) 
180 = 100 + mZ2 
80 = mZ2 Subtract 100 from each side. 


The answer is B. 
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after you work each problem, record your 6. Simnlify th — (Hl -6 | | 

answer on the answer sheet provided or on - olmplify the expression ~~~. 

a sheet of paper. A {90 B —40 

C 40 D 120 

yultiple Choice 
| 
| 
| 
| 
| 


i. The rectangles are similar. 


rind the value of x . The square of a number is 255 greater than 
in i . 


21 in. twice the number. What is the number? 


A 3 = a zin] A 15 or —17 B 17 or -15 
C 14 xin. 1in, C 31 or -33 D 33 or —31 


» \ABC is isosceles. B 
What is mZC? 8. What is the value of b + c? 
80° 
C 80 D 100 E, a 
A o 


3. What is the sum of a, b, and c? 











A 180 B 240 
C 270 D 360 Grid In 
E It cannot be determined from the 
information given. 9. In the figure, what 
is the sum of a, b, 
and c? 











4. The formula for the area of a trapezoid is 
A= 5hb; + b,), where b, and b, are the 
lengths of the bases and h is the height. If 


the area of trapezoid QRST is 72 square 
centimeters, then what is the height? 





Extended Response 


10. Draw a triangle that fits each description. If 
R 6cm S a drawing is not possible, explain why. 


Part A 
i. an obtuse equilateral triangle 





Q 12cm T 


ii. an acute equilateral triangle 
Alem B2cm C4cm D 8cm 


Part B 
i. an obtuse isosceles triangle ie 


Š. Find the x-intercept of y = -2x +4. 
A 6 Bice C4 : D 0 ii. an acute isosceles triangle 
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FOLDABLES 
p> Study Organizer 










Make this Foldable to help you organize 
information about the material in this chapter. 
Begin with four sheets of grid paper. 











ZA rl 
@ Stack sheets of paper with A 
edges 4 grids apart to 
create tabs. 













Fold up bottom edges. All 
tabs should be the same size. 








Staple along the fold. 





Label the tabs using lesson 
numbers and titles. 








Reading and Writing As you read and study the 
chapter, use each page to write notes and 
examples. 












s and Inequalities 
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Ne a NE A PIE Pa a LO A M- 
sf å 
y i 
Workshop 






Project 


What system of inequalities can be used 
to describe the design at the right? 


With a partner, make a design and write a 
system of inequalities that describes it. 
Exchange designs with another pair of 
students and write a system of 
inequalities that describes their design. 


D 4 








Working on the Project 


fejs 
` 



















Work with a partner and choose a strategy to help ARNE 
analyze and complete this project. Here are some Look for a pattern. 
suggestions to help you get started. Draw a diagram. 

e Write an equation for the line that passes through Make a table. 
points at (—4, 0) and (—4, 5). Write an inequality Work backward. 
for the shaded area to the right of this line. ~ ew S 

e Suppose your design has several colors. How ea an eqpation; 
could you describe the design so that another Make a graph. 


person could draw your design exactly without Guess and check. 
seeing the original? a 





Technology Tools 
è Use drawing software to make your design. 
è Use a graphing calculator to find equations for the lines in the given design. 





inter NET Research For more information about graphs of equations and inequalities, 
visit: www.algconcepts.com 


QORTFOLIo 





Presenting the Project 
Your portfolio should contain the following items: 
è a system of inequalities that describes the design above, 


è a sketch of your design on grid paper, and 
è a system of inequalities that describes your design. 
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Chapter #3 Problem-Solving Workshop 








What You'll Leam 


You'll learn to solve 
systems of equations 
by graphing. 


Why It’s Important 
Sales Systems of 
equations can be used 
to determine how 
many items need to be 
sold in order to make a 
profit. 

See Example 3. 





Look Back 


Graphing Linear 
Equations: 
Lesson 7-5 







A system of equations is a set of two or more equations with the same 


variables. Below are some examples of systems. 


i z E. on 
x+y=5 b 


3x — 4y = -13 a+2b=8 


The solution of a system of equations in two variables is an ordered 
pair that satisfies both equations. 


Words: A system of equations is a set of two or more equations with 
the same variables. The solution is the ordered pair that 
Satisfies all of the equations. 


SAELE Model: 
Equations 





One method for solving a system of equations is to graph the equations 
on the same coordinate plane. The coordinates of the point of intersection 
are the solution. 


Solve each system of equations by graphing. 





y = 2x | | N 
\ 
yea rs = +x43 X 
oy 
The graphs appear to intersect at (1, 2). TT TTAT TON 
Check this estimate by substituting the y= 2x / 
coordinates into each equation. ; 





Check: 


y = 2x y=-xt+3 


222(1) Replacex with 1 22-1+3 Replace x with! 


and y with 2. ind y with 2. 
2=2, 2=2 ee 


V 


The solution of the system of equations is (1, 2). 
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x-y=-2 
x+y=4 


The graphs appear to intersect at 
(1, 3). Check this estimate. 








The solution of the system of equations is (1, 3). 














A graphing calculator can be used to solve systems of equations or to 
check solutions. 


Graphing 
Calculator Tutorial 


See pp. 724-727. ie 
You can use a graphing calculator to solve systems of equations. | 

3X ct Yr 1 
—x + 2y = 16 | 

| 

| 





Step 1 Solve each equation for y. 
Sax+yY=1 >y=-—3x+1 
-x + 2y=16 >y=3x+8 
Step 2. Graph the equations in the 
standard viewing window. 
Press to enter —3x +1 
as Y,. Scroll down to enter 


ox + 8 as Y,. Then press 


| ZOOM | 6. 


| 
Step 3 Use the INTERSECT feature 
to find the intersection point. 


Enter: [CALC] 5 


The solution is (—2, 7). Check by substituting the coordinates into | 
the equations. 


Intersection 
f=" 

















Try These 
Use a graphing calculator to solve each system of equations. 
1y=xt+7 2. y= —3x 3. 2x-y=5 
YS tN 4x +y=2 x+y=16 
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Sales Link 


Check for Understanding 


Communicating 
Mathematics 


Guided Practice 
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The Math Club is selling T-shirts for a profit of $4 each and caps for 
a profit of $5 each. The club wants to sell 50 items and make a profit 
of $230. How many of each item should the club try to sell? 


Let x = the number of T-shirts and 
y = the number of caps. You can 
write two equations to represent 
this situation. 

















x+y=50 < the number of items 
4x + 5y = 230 < the total profit 
Graph x + y = 50 and 4x + Sy = 230. 
The graphs appear to intersect at 
(20, 30). Check this estimate. 





























Check: 
x + y = 50 4x + 5y = 230 
20+ 30250 (x, y) = (20, 30) 4(20) + 5(30) 2 230 (x, y) = (20, 30) 
50=50 , 80 + 150 2 230 
230 = 230 y 


They should try to sell 20 mascot beanbags and 30 caps. 





1. Describe the solution of a system of equations. Vocabulary 

2. Sketch a system of linear equations that has 
(2, 3) as its solution. 

3. Determine the solution of the system of 
equations represented by each pair of lines. 
a. € and m 
b. mand n 
c. nand ¢ 

















Solve each system of equations by graphing. 
(Examples 1-3) 





4.y=x-3 5. x= —4 
Y=rxt3 y=5xt3 

6. x+y=6 f. xty=-2 
Ys x-y=4 


8. Shopping Randall would like to buy 10 bouquets. The standard 
bouquet costs $7, and the deluxe one costs $12. He can only afford to 
spend $100. (Example 3) 


a. Write a system of equations for the number of standard bouquets * 
and the number of deluxe bouquets y that he can buy. 


b. Use a graphing calculator to find the number of each type of 
bouquet he can buy. 












Extra Practice 


See page 718. 


Applications and 
Problem Solving 
ol Wo, 


@ 





Mixed Review 


Standardized 
lest Practice / a 
DD TD 
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Solve each system of equations by graphing. 


9.x=5 10. x=4 
_y=-4 VY rX-S 
(2) y = -2x +3 (13,) y = 6 
y= -3x y=3x+2 
15. y=2 16. x+y=3 
x+y=7 “y= 
18. 2x- y=4 19. x+y = -3 
x+y=-4 sxty=0 


11, 


20. 


y=xt+2 
y=—-x+2 
Jy=2x-7 
n: 
Yy=3 6 
.x—-y=l 
y=-2x-7 
5x + 4y = 10 
2x+y=1 


21. Find the solution of the system y = x + 4 and 3x + 2y = 18. 


22. 
23. 


What is the solution of the system 2x + 10y = 0 and x + y = 4? 


Submarines Two submarines began dives in the same vertical position 


to meet at a designated point. If one submarine was on a course 
approximated by the equation x + 4y = —14 and the other was on a 
course approximated by the equation x + 3y = —8, at what location 
would they meet? Write the coordinates of the point. 


24. 
y = 5x + 6 contain the sides of a triangle. 


a. Graph the equations. 


Geometry The graphs of the equations y = x + 2, 3x + y = 6, and 


b. Find the coordinates of the vertices of the triangle. 


29. 


Critical Thinking Use your knowledge of slope and y-intercepts to 


write a system of equations with a solution of (0, 4). 


26. 
of 3x + 4y =2? (Lesson 12-7) 


Solve each inequality. Then graph the solution set. 
29. | 2m + 2 | >6 


97. |x —3| <2 98. |a+5|=3 


30. 


Which ordered pair, (—2, 0), (—1, 2), (0, —1), or (2, —2), is a solution 


(Lesson 12-6) 


School Everyone in Mr. McClain’s algebra class is at least 15 years 


old. Write an inequality to represent this information and then make a 


graph of the inequality. (Lesson 12-1) 


31. Short Response Solve 2x? — 7x + 6 = 0 by factoring. (Lesson 11-4) 


y= x? + 2x — 3? (Lesson 11-1) 





Lesson 13-1 Graphing Systems of Equations 


. Multiple Choice Which graph represents the function 
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What You’ll Leam 
You'll learn to 
determine whether a 
system of equations 
has one solution, no 
solution, or infinitely 
many solutions by 
graphing. 


Why It’s Important 
Trains Train engineers 
must know if the 
tracks they are running 
on intersect another 
track. 

See Example 6. 






independent 
exactly one 
solution 





Graphs of systems of linear equations may be intersecting lines, Paralle| 
lines, or the same line. Systems of equations can be described by the 


number of solutions they have. 


Systems of Equations 















inconsistent 
no solution 


consistent 
at least one 
solution 
















dependent 
infinitely many 
solutions 


The different possibilities for the graphs of two linear equations are 
summarized in the following table. 


























554 Chapter 13 Systems of Equations and Inequalities 





Description Slopes and Number Type of 
of Graph capstan . System 
of Lines Solutions 


i consistent 
different and 


intersecting 
slopes independent 


consistent 
and 
dependent 


Same SOPS] infinitely 


same line same 
l many 
intercepts 


same slope, 
different 
intercepts 


parallel lines 





ue OO ot’ 1#! Ul 





Examples 





State whether each system is consistent and independent, consistent 
and dependent, or inconsistent. 








L 
The graphs appear to be parallel lines. Since 
we) Za they do not intersect, there is no solution. 
Zi | | Ayexst This system is inconsistent. 
2 y 
eles et Pedic dT 
gs The graphs appear to intersect at the point 
at (—3, 5). Because there is one solution, 
this system of equations is consistent and 
independent. 
3 
H Both equations have the same graph. 
Fy Because any ordered pair on the graph will 
+ satisfy both equations, there are infinitely 
reg ee many solutions. The system is consistent and 
wn dependent. 
DE 
Your Turn 
K y| | b. A y| 
SEN dhA d a-y | 
ELN oj | i | | Ix 
N=- N TT yI | | 
2aReP See | YY | | | 
| tory N J 3x -|3y =1 
ler IN ‘iB eR 








You can determine the number of solutions to a system of 
equations by graphing. 
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Examples 










Look Back 


Graphing Linear 
Equations: 
Lesson 7-5 








Determine whether each system of equations has one solution, no 
solution, or infinitely many solutions by graphing. If the system hag 
one solution, name it. 





y=xt2 

y = —3x — 6 

The graphs appear to intersect at (—2, 0). {ty Bee 

Therefore, this system of equations has -+ Cys is 

one solution, (—2, 0). Check that (—2, 0) —7, OVA | : 

is a solution to each equation. as ais | E 

A | | ATT TTT 

CCN 
H E 
-o A E 
Lii | 

Check: 

02 -2+2 Replace x with —2 0 2 —3(-2)-—6 _ Replace x with -2 

0=0 y and y with 0. O=0 , and y with 0. 


The solution of the system of equations is (—2, 0). 


2xx+ty=4 
2x + y =6 


Write each equation in slope-intercept form. 


x+y=4 > y=-2x+4 
x+y=6 > y=-2x+6 
The graphs have the same slope and 


different y-intercepts. The system of 
equations has no solution. 





Your Turn 

C. y=x+3 d. 2x+y=6 
y=—2x+3 4x + 2y = 12 

e. 3x —y=3 f. y-—2x=0 
3x -y=0 y+x=6 
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Example The system of equations 


ESN pee ||” 3 Era O eM HA 
ransportation Link below represents the tracks penn! URISI aT aa ; | 


of two trains. Do the tracks Taaa 4 ce a | 2 
E 


ar- 


intersect, run parallel, or 
are the trains running on | 

. Cc oe oe a ) 
the same track? Explain. NAS aT : | 


- d | 
(a 


x+2y=4 
3x + 6y = 12 





x+2y=4 3x + 6y = 12 
3(x + 2y) = 3(4) 
x + 2y=4 Divide each 
side by 3. 





One equation is a multiple of the other. Each 

equation has the same graph and there are 

infinitely many solutions. Therefore, the trains | | | | 

are running on the same track. | 
| 











| 

Check for Understanding | 
Communicating 1. Describe the possible graphs of a system of Vocabulary | 
Mathematics two linear equations. moe ae | 
2. State the number of solutions for each system independent | 

dependent i 


of equations described below. MeOhSidtEATt 





a. One equation is a multiple of the other. 


b. The equations have the same y-intercept and 
different slopes. 


c. The equations have the same slope and different y-intercepts. 





Math Journal 3. Create memory devices or other ways to remember the definitions of 
\ the terms in the Vocabulary box. Describe them in your journal. 


Guided Practice State whether each system is consistent and independent, 
consistent and dependent, or inconsistent. (Examples 1-3) | 
| | 
4. 
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ON 


Determine whether each system of equations has one solution, no 

solution, or infinitely many solutions by graphing. If the system has 

one solution, name it. (Examples 4 & 5) 

6. y=x 7. y= -x 8. axt+y=-3 
y=x+5 y=3x-4 6x + 3y = -9 


9. Animals A dog sees a cat 
60 feet away and starts running 
after it at 50 feet per second. e 
At the same time, the cat runs Distance 
away at 30 feet per second. (ft) 
This situation can be represented 
by the following system of 
equations and the graph at 
the right. (Example 6) 





y= 0x edog y=30x+ 60 < cat 


a. Is this system of equations consistent and independent, consistent and 
dependent, or inconsistent? Explain. 


b. Explain what the point at (3, 150) represents. 


Practice State whether each system is consistent and independent, 
consistent and dependent, or inconsistent. 
10. (1). Lay | 12 y 












, y 
NAL L E] 
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Extra Practice 


See page 718. 





















































Determine whether each system of equations has one solution, nO 


solution, or infinitely many solutions by graphing. If the system has 
one solution, name it. 


peii y=- lö ywde 
y=4x-1 4y = 12x — 8 y = —Ix +9 





| d Inequalities 
Systems of Equations an 
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19. 


22. 


25. 


26. 


Applications and 27. 


Problem Solving 
ol Wo, 


$ o 
28 





29: 


Mixed Review 30. 


31. 


32. 


eae 20. x =3 21.) 3x — 2y = ~6 
Y=- 2x — 3y = 0 — 3x — 2y = 6 
x+y=95 3) ox + y= -3 24. x — 4y = —4 
2x + 2y = 8 —x+y=4 5x — 2y = -2 


Does the system x — y = 4 and x — 3y = 2 have one solution, no 


solution, or infinitely many solutions? If the system has one solution, 
name it. 


Without graphing, determine whether the system x — 3y = 11 and 
2x — 6y = —5 has one solution, no solution, or infinitely many 
solutions. Explain how you know. 


Animals Refer to Exercise 9. Suppose the dog is chasing another dog 
whose distance y can be represented by the equation y = 50x + 20. 
What is the solution? Explain what it represents in terms of the dogs. 


. Ballooning A hot air balloon is 10 meters above the ground and 


rising at a rate of 15 meters per minute. Another balloon is 150 meters 
above the ground and descending at a rate of 20 meters per minute. 


a. Write a system of equations to represent the balloons. 
b. What is the solution of the system of equations? 
c. Explain what the solution means. 


Critical Thinking Write an equation of a line in slope-intercept form 
that, together with the equation x + 3y = 9, forms a system that is 
inconsistent. 


What is the solution of the system y = x + 4and y = —3x — 4? 
(Lesson 13-1) 


Graph y= 2x +1. (Lesson 12-7) 


Number Theory Find two numbers if one number is 6 less than the 
other and whose product is 7. (Lesson 11-5) 


Factor each polynomial. If the polynomial cannot be factored, write 
prime. (Lesson 10-2) 


33. 4x ~B 34. 13x + 2m 35. 3a?b? + 6ab — 9a 


Sa ndardized 36. Short Response Write a square root whose best whole number 


a _ 'actice 


estimate is 12. (Lesson 8—6) 
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SS 3- varne solve sys of equations by graphi 
What You’ll Learn In Lesson 13 2, you learned to sols e systems , eq : y g phing. 
But sometimes the exact coordinates of the point where lines intersect 


You'll learn to solve 
cannot be easily determined from a graph. The solution of a system can 


systems of equations 


by the substitution also be found by using an algebraic method called substitution. 
method. 


Why It’s Important Hands-On Algebra 
Metallurgy Systems Algebra Tiles 

of equations can be 
used to make metal 


alloys. i l 
Ses Bampi 6. Materials: = algebra tiles equation mat 


Use a model to solve the system y = x + 1 and 3x + y = 9. 





Step1 Leta green tile represent x. Then, since y = x + 1, 1 green tile 
and 1 yellow tile represent y. 


Step 2 Represent 3x + y = 9 on the equation mat. On one side of the 
mat, place three green tiles for 3x and 1 green tile and 1 yellow 
tile for y. On the other side, place 9 yellow tiles. 







Look Back 


Solving Equations 
with Algebra Tiles: 
Lesson 3-5 


3x+y = 9 





Try These 


1. Use what you know about equation mats and zero pairs to solve the 
equation. What is the value of x? 


2. Use the value of x from Exercise 1 and the equation y = x + 1 to find 
the value of y. 


3. What is the solution of the system of equations? 
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examples Use substitution to solve each system of equations. 
y = 2x 
3x+y=5 





The first equation tells you that y is equal to 2x. So, substitute 2x for y 





in the second equation. Then solve for x. 
3x+y=5 
3x +2x=5 Replace y with 2x. 
Ox =5 
5x = 2 Divide each side by 5. 
Naso 


Now substitute 1 for x in either equation and solve for y. Choose the 
equation that is easier to solve. 
y= 2x 

y =2(1) or2 Replace x with 1. 


The solution of this system of 
equations is (1, 2). You can see 
from the graph that the solution 
is correct. You can also check by 
substituting (1, 2) into each of the 
original equations. 








ry xty=i1 
x=yt6 


Substitute y + 6 for x in the first equation. Then solve for y. 


xt y=1 
Pe =F Replace x with y + 6. 
2y¥4.6= 1 
2y+6—-6=1-—6 Subtract 6 from each side. 
2y = —9 
2y  —5 ew BF X 
r Divide each side by 2. 
ax YD: 
ee: 
5 EL i 
Now substitute -5 for y in either equation and solve for x. 
x=y+6 
: lace y with -> 
te = 7.6 Replace y wi 7 
a: 
SEN 


The solution of this system of equations is (Z, -2), Check by 


substituting & -3) into each of the original equations. 


è 
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Example 


x—-sy=s 
2x — y = 11 


Solve the first equation for x since the coefficient of x is 1. 


x-3y=3 > x=3+3y 


Next, find the value of y by 
substituting 3 + 3y for x in the 
second equation. 


Now substitute 1 for y in either 
equation and solve for x. 


x— 3y =3 





ae y= 1 x — 3(1)=3 Replace y with 1. 
2(3 + 3y) -y=11 x-3=3 
6+ 6y-y=11 x¥~3+3=373 
6+ 37 = 6— 11 —6 
SY =5 
Sy _5 
5 5 
y=1 
The solution is (6, 1). 
Your Turn 
a. x=1+ 6y b x+y=3 
x+2y=9 —2x — 7y = 4 


In Lesson 13-2, you learned how to tell whether a system has one 
solution, no solution, or infinitely many solutions by looking at the graph. 
You can also determine this information algebraically. 





Examples Use substitution to solve each system of equations. 
y=4x+1 
= y= 7 


Find the value of x by substituting 4x + 1 for y in the second equation. 
4x -y=/7 
4x — (4x +1)=7 Replace y with 4x + 1. 
4x — 4x —1=/7 Distributive Property 
-1 =7 


The statement —1 = 7 is false. This means 
that there are no ordered pairs that are 
solutions to both equations. Compare the 
slope-intercept forms of the equations, 

y = 4x + 1 and y = 4x — 7. Notice that the 
graphs of these equations have the same 
slope but different y-intercepts. Thus, the 
lines are parallel, and the system has no 
solution. 
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x5 —Zy 
2x + 4y =6 











2x + 4y = 6 
2(3 — 2y) + 4y=6 Replace x with 3 — 2y. 
6 — 4y + 4y =6 Distributive Property 
6=6 


The statement 6 = 6 is true. This means that an ordered pair for any 
point on either line is a solution to both equations. The system has 
infinitely many solutions. 


Use substitution to solve each system of inequalities. 


Cc y=2x+1 d. x— 6y =5 
4x — dy = -9 2x = 12y + 10 






oh Wo s s 
V- NA Systems of equations can be used to solve mixture problems. 


Example A certain metal alloy is 25% copper. Another metal alloy is 50% 
Metals Link copper. How much of each alloy should be used to make 1000 grams 
of a metal alloy that is 45% copper? 


Explore Leta = the number of grams of the 25% copper alloy. 
Let b = the number of grams of the 50% copper alloy. 








25% Copper 50% Copper 






__ Prerequisite 45% Copper 
Decimals and 









Percents, p. 689 


Copper 


Plan Write two equations to represent the information. 
a + b = 1000 < total grams of alloy 
0.25a + 0.50b = 0.45(1000) < grams of copper 

Solve Use substitution to solve this system. Since a + b = 1000, 
a = 1000 — b. 


0.25a + 0.50b = 0.45(1000) 
0.25(1000 — b) + 0.50b = 0.45(1000) Replace a with 1000 — b. 
250 — 0.25b + 0.50b = 450 Distributive Property 
250 + 0.25b = 450 
950 + 0.25b — 250 = 450 — 250 Subtract 250. 


0.25b = 200 
020° = EG Divide each side by 0.25. 
b = 800 


(continued on the next page) 
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Now substitute 800 for b in either equation and solve for q. 


a + b = 1000 
a+ 800 = 1000 Replace b with 800. 
a+ 800 — 800 = 1000 — 800 Subtract 800 from each side. ' 
a = 200 


So, 200 grams of the 25% copper alloy and 800 grams of the 
50% copper alloy should be used. 


Examine Check by substituting (200, 800) into the original equations. 
The solution is correct. 





Check for Understanding 





Communicating 1. Explain when you might use substitution Vocabulary 
Mathematics instead of graphing to solve a system of bee onl 
equations. 


2. State what you would conclude if the solution 
of a system of equations yields the equation 4 = 4. 
3. ou Faith and Todd are using substitution to solve the 
eC ioe system x + 3y = 8 and 4x — y = 9. Faith says that the 
first step is to solve for x in x + 3y = 8. Todd disagrees. He says to 
solve for y in 4x — y = 9. Who is right and why? 





Guided Practice Use substitution to solve each system of equations. (Examples 1-5) 
4. y=x-—4 9. y= 3x 6. x =2y 
3x + 2y =2 7x —y = 16 4x + 2y=15 
ics sy 12 8. x=2y+5 9. 4y = —3x+ 8 
x—2y=4 3x — y = 15 3x + 4y = 6 


10. Mixtures MX Labs needs to make 500 gallons of a 34% acid solution. 
The only solutions available are 25% acid and 50% acid. How many 
gallons of each should be mixed to make the 34% solution? (Example 6) 













Practice Use substitution to solve each system of equations. 
11) y=x 12. x=2y 13. y = 3x 
3x+y=4 x+y=3 x + 2y = —21 
14. 2y =x 15. y=3x -8 46) y=x4+7 
Jy =X 
x-y=10 3x — y = 12 Tegel 
i 
17. y = 5x +3 | 18. x=7-y 19. x — 3y = -9 
19905 yx 5= 2x-y=8 5x — 2y =7 
sudaca 20. x+y =0 21. x— 2y = -2 22. 2x—y=6 
unn : 4x + 4y = 0 5x — 4y =2 3x — 5y =9 
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23. £3 y-=12 24. 4x — 3y = —6 25. x = 3y=3 


3x — y = 16 x + 5y = 10 2x + 9y = 11 
26. 4x -—y=-3 2f.x-—6y=5 28. x — 5y = 11 
y+2=x 2x — 12y = 10 3x+y=7 


29. Use substitution to solve 2x — y = —4 and —3x + y = —9. 


30. What is the solution of the system x — 2y = 5 and 3x — 5y = 8? 


ications and 31. Driving Anita and Tionna were both driving the same route from 
problem Solving college to their hometown. Anita left an hour before Tionna. Anita 
3h Wo, drove at an average speed of 55 miles per hour, and Tionna averaged 
ny es 65 miles per hour. 





a. After how many hours did Tionna catch up with Anita? 
b. How many miles did she drive? 


32. Exercise Laura and Ji-Yong were jogging on a 10-mile path. Laura 
had a 2-mile head start on Ji-Yong. If Laura ran at an average rate of 
5 miles per hour and Ji-Yong ran at an average rate of 8 miles per 
hour, how long would it take for Ji-Yong to catch up with Laura? 


33. Critical Thinking Suppose you have three equations A, B, and C. 
Suppose a system containing any two of the equations is consistent 
and independent. Must the three equations together be consistent? 
Give an example or a counterexample to support your answer. 


Mixed Review 34. Determine whether the system y = —2x and 2y + 4x = 0 has one 
solution, no solution, or infinitely many solutions by graphing. If the 
system has one solution, name it. (Lesson 13-2) 


35. Solve x — y = —5 and x + y = 3 by graphing. (Lesson 13-1) 
Write a compound inequality for each solution set Shown. (Lesson 12—35) 


36. + > 37. EE 
-5—4 —3 -2—1 0 12345 -5—4 -3-21 0 1293 4 5 


nmderdized 38. Short Response Solve —5 + x > 12.8. (Lesson 12-2) 

gece 39. Gridin Mr. Drew is a salesperson. The formula for his daily income 

7 is t(s) = 0.15s + 25, where s is his total sales for the day. Suppose Mr. 
Drew earns $94 on Monday. What were his total sales in dollars for 


that day? (Lesson 6—4) 


Determine whether each system of equations has one solution, no solution, 
or infinitely many solutions by graphing. If the system has one solution, name it. 
‘Lessons 13-1 & 13-2) 


ysx-5 2. y=2x+5 3. x+y =3 4. y= —2x +3 
y= -3x y=x+3 x+y=1 2y = —4x + 6 


5. Mixtures Ms. Williams mixed nuts that cost $3.90 per pound with nuts that cost 
$4.30 per pound to make a 50-pound mixture of nuts worth $4.20 per pound. 
ow many pounds of each type of nut did she use? (Lesson 13-3) 





© "ww.algconcepts.com/self_check_quiz Lesson 13-3 Substitution 565 


Le Aq 3 — ra | 
4 





What You’ll Leam Another ela method for solving systems of equations is called 


, . You can eliminate one of the variables by adding or 
You'll learn to solve aiena SU eee : y 8 
systems of equations subtracting the equations. 


by the elimination 
method using addition 
and subtraction. 


Why s Important 5x + 11ly = 12 2x + 11ly = 36 


Entertainment Notice that the coefficient of y in both equations is the same. You can 


Solving systems of solve this system of equations in three steps. 
equations using 


Use elimination when the coefficients of one of the variables are equal 
or additive inverses. For example, consider the system below. 


elimination could be Step 1: Subtract the two equations, so that y is eliminated. The result is 
used to determine an equation only in x: 3x = -24. 

entertainment costs. 

See Exercise 35. Step 2: The next step is to solve for x: x = -8. 


Step 3: Substitute the value of x in any one of the two original equations 
and solve for y: y = >£, 


Use elimination to solve the system of equations. 
2x +y=3 
x+y=1 
2x +y=3 Write the equations in column form. 
(—)x+y=1 Subtract the equations to eliminate the y terms. 
x+0=2 
x=2 The value of x is 2. 


Now substitute in either equation to find the value of y. Choose the 
equation that is easier for you to solve. 


x+y=1 
2+y=1 Replace x with 2. 
2+y—2=1-—2 Subtract 2 from each side. 
y=-1 The value of y is —1. 


The solution of the system of equations is (2, —1). 


Check: 2x+y=3 
2(2) + (—-1) 23 Replace (x, y) with (2, —1). 
é+(—1) 23 
3=3 J 
x+y=1 
2+(-1)21 Replace (x, y) with (2, —1). 
1=1 V 
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= "o, 
A 0 


Example 


“fntertainment Link 















Use elimination to solve each system of equations. 


b. 3x + 5y = -2 
3x — 2y = —16 


A group of 3 adults and 10 students paid $102 for a cavern tour. 
Another group of 3 adults and 7 students paid $84 for the tour. Find 
the admission price for an adult and for a student. 


Let a = the price for an adult and s = the price for a student. 
Write two equations to represent this situation. 


3a+10s=102 < total cost for the first van 
3a + 7s = 84 & total cost for the second van 


3a + 10s = 102 Write the equations in column form. 
(—)3a+ 7s= 84 Subtract the equations to eliminate the a terms. 


0: +. Ss=i 18 
3s = 18 
2 = = Divide each side by 3. 


s=6 The value of s is 6. 


Now substitute in either equation to find the value of a. 


3a. + 7s = 84 
3a + 7(6) = 84 Replace s with 6. 
3a + 42 = 84 
3a + 42 — 42 = 84 — 42 Subtract 42 from each side. 
3a = 42 
4 = = Divide each side by 3. 
a=14 The value of a is 14. 


The solution of the system of equations is (14, 6). This means that the 
cost for adults was $14 and the cost for students was $6. 


Check: aa. 10s = 102 
3(14) + 10(6) 2 102 Replace (a, s) with (14, 6). 
42 + 60 2 102 
102 = 102 y 


3a + 7s = 84 
3(14) + 7(6) 2 84 Replace (a, s) with (14, 6). 
42 + 42 2 84 
84=84 / 
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In some systems of equations, the coefficients of one of the variables are 
additive inverses. For these systems, apply the elimination method by 
adding the equations. 


Use elimination to solve the system of equations. 
4x — 6y = 10 
3x + 6y = 4 





4x -—6y=10 —6yand +6y are additive inverses. 
(+) 3x + 6y= 4 Add the equations to eliminate the y terms. 


/x+ 0 =14 
/x=14 
a = = Divide each side by 7. 


x=2 ~~ The value of x is 2. 


Now substitute x into either equation to find the value of y. 





4x — 6y = 10 
4(2) — 6y = 10 Replace x with 2. 
8 — 6y = 10 
8—6y—-8=10-—8 Subtract 8 from each side. 
—6y =2 
=6 
= = << Divide each side by —6. 
Prerequisite y= -2 






Skills Review 
Simplifying Fractions, 


y = -2 The value of y is "i, 
p. 685 


3 






The solution of the system is (2, ->}. Check this result. 


Your Turn 
Use elimination to solve each system of equations. 


cxt+y=8 d. -4x+y=15 
x-y=-2 3y = 5 — 4x 


Systems of equations can be used to solve digit problems. Digit 


problems explore the relationships between digits of a number. 





Example The sum of the digits of a two-digit number is 8. If the tens digit is 
Number Theory Link 4 more than the units digit, what is the number? 





Let t represent the tens digit and let u represent the units digit. 


t+u=8 < the sum of the digits 
t=ut+4 «the relationship between the digits 
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Rewrite the second equation so that the t and u are on the same side 
of the equation. 


t=u+4454t-u=4 
Then use elimination to solve. 


t+u=8 Write the equations in column form. 
(+)t-—u=4 Add the equations to eliminate the u terms. 


2t+0=12 
2t = 12 
a = 2 Divide each side by 2. 


t=6 The tens digit is 6. 


Now substitute to find the units digit. 


t+u=8 
6+u=8 Replace t with 6. 
6+u—6=8-6 Subtract 6 from each side. 
u=2 The units digit is 2. 


Since tis 6 and u is 2, the number is 62. Check this solution. 





Check for Understanding 





Communicating 
Mathematics 


uided Practice 








1. Explain when you would use elimination to 
solve a system of equations. 





2. Describe the result when you add each pair of 
equations. What does the result tell you about 
the system of equations? 


Vocabulary 
elimination 
digit problems 
a. 2x-y=12 b. x+5y=3 


—Ix+y=14 -x — 5y = -3 


State whether addition, subtraction, either, or 
neither should be used to solve each system. 


—) Getting Ready 


‘Sample: 3x +y=6 
OAY F 1 


Solution:  3x+y=6 
j (—)4x+y=7 Subtraction should be used because it 


-x =-—1 eliminates the y terms. 
3. x= 2y = 3 4.x+y=5 
3x + 2y =8 seal eal 
5. 4x — 5y = 18 6. x + 7y =3 
2x — 5y=1 x+y=4 
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Practice 





blame tae 
oie 
3 3 
I A 


TENYA Practice 


See page 719. 


Applications and 
Problem Solving 


ol Wo. 


A 
G 






Use elimination to solve each system of equations. (Examples 1-3) 


7.x+y=7 8. x +y=5 
x-y=9 2x+y=4 

9. x + 2y = 6 10. —7x + 4y =6 
3x — 2y=2 7x +y=19 

11. 3x — 2y = 10 12. 4x =5y—9 
3x — Sy = 1 4x + 3y = —1 


13. Number Theory The sum of two numbers is 42. The greater number 
is three more than twice the lesser number. (Example 4) 


a. Write a system of equations to represent the problem. 
b. What are the numbers? 


Use elimination to solve each system of equations. 


14.x+y=3 15. x -y=9 
x-y=3 x+y=19 
16. x + 4y = 6 17. x+y=10 
x+3y=5 3x +y=0 
18. 3x + y= 13 19. 9x + 2y = 12 
2x-y=2 7x — 2y = —12 
20. —3x + 4y =5 Ri. 2% == 19 
Sk Ly = 7 2x + 3y = 13 
22. 11x — 3y = 10 23. 2x —y= — 
=2 +S =6 x-—y=7 
24. 2x — 5y =9 25. 3x — 2y = 10 
2x — 3y = 11 2x — 2y =5 
26. x+2y=8 2/1. x+ y= 
ox = 6- 2y 21 — 3x = 3y 
28. y=3x-5 29. x=y-—7 
x=>y=13 25 oy = =z 
a. OF ey 9 31. x=10-y 
2y = 10x — 7 2x-—y=-A 


32. What is the solution of the system 3x + 5y = —16 and 3x — 2y = —2? 
33. Find the solution of the system 5s + 4t = 12 and 3s = 4 + 4t. 


34. Spas The Feel Better Spa has two specials for new members. They 
can receive 3 facials and 5 manicures for $114 or 3 facials and 
2 manicures for $78. What are the prices for facials and manicures? 


35. Entertainment The cost of admission to Water World was $137.50 for 
13 children and 2 adults in one party. The admission was $103.50 for 
9 children and 2 adults in another party. 


a. Write a system of equations to represent this problem. 
b. How much is admission for children and adults? 
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36. Number Theory The difference between two numbers is 15. 
The greater number is two less than twice the lesser number. 


a. Write a system of equations to represent this situation. 
b. Find the numbers. 


37. Number Theory The sum of a number and twice a second number is 
29. The second number is ten less than three times the first number. 


a. Write a system of equations to represent this situation. 
b. Find both numbers. 


38. Critical Thinking The solution of a system of equations is (—2, 5), and 
the first equation is 3x + 4y = 14. 


a. Write a second equation for this system. 
b. Is this the only equation that could be in the system? Explain. 


Mixed Review 39. Use substitution to solve the system of equations. (Lesson 13-3) 
y= -3x-5 
4x +y=6 


State whether each system is consistent and independent, 
consistent and dependent, or inconsistent. (Lesson 13-2) 





40. 1 | | aAyl | If 
| | 
“y=lex— 3/ 
| | | | YT 
Litt l/ 
|| jo; Yi | [x 
} | F, cr ft | 
EREET. y=- 
| | f | 
| $Y | | 
Solve each inequality. (Lesson 12-4) 
43. 3y < 12 44. 6 — 4m < 22 45. 9— 3x >15 
Find each product. (Lesson 9—4) 
46. (m + 4)(m + 7) Af. (4— 3)a — 3) 48. (2x — 2)(3x + 6) 


$ i 
een dardized 49. Short Response Write the point-slope form of an equation for a line 
Da jaap a passing through points (6, 1) and (7, —4). (Lesson 7-2) 


50. Multiple Choice 
In a scale model of a classic car, 
the front bumper measures 
1.5 inches. If the actual bumper 
measures 3 feet, what is the 
scale of the model? 
(Lesson 5-2) 


A lin.=16in. B 1in. = 18 in. 
X C-tin: = 24in. D lin. = 43 in. 
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What You’ll Leam 


You'll learn to solve 
systems of equations 
by the elimination 
method using 
multiplication and 
addition. 


Why It’s Important 


Transportation 
Systems of equations 
can be used to 
determine the rate 

of a river’s current. 
See Example 5. 


You have learned when and how to solve systems of equations by 
graphing, substitution, and elimination using addition or subtraction. 


The best times to use these methods are summarized in the table below. 








Method The Best Time to Use 


if the equations are easy to graph, or if 
graphing you want an estimate because graphing 
usually does not give an exact solution 
a if one of the variables in either y=2x+3 
elimination if the coefficients of one variable are 4x-y=9 
using addition additive inverses —4x + 3y=6 
elimination using | if the coefficients of one variable are 2x+y=4 
subtraction the same 3x+y=1 


Sometimes neither of the variables in a system of equations can be 
eliminated by simply adding or subtracting the equations. In this case, 
another method is to multiply one or both of the equations by some 
number so that adding or subtracting eliminates one of the variables. 












Use elimination to solve the system of equations. 


2x + 3y = 9 
8x — 5y = 19 
Multiply the first equation by —4 so that the x terms are additive 
inverses. 
2x + 3y = 9 Multiply by -4. —8x — 12y = —36 
8x — Sy = 19 (+)8x—-— Sy= 19 
H =S= 
-17y _ -17 
-17 -17 
y= 
Now find the value of x by replacing y with 1 in either equation. 
2x + 3y = 9 
2x + 3(1) =9 Replace y with 1. 
2x+3=9 
2x +3—-3=9-3 Subtract 3 from each side. 
2x = 6 
a = 2 Divide each side by 2. 
x=3 


The solution of this system of equations is (3, 1). Check this solution. 
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Prerequisite 
Skills Review 
Operations with 
Decimals, p. 684 





b "ww.algconcepts.com/extra_examples 


Use elimination to solve the system of equations. 
ox — 6y = 25 
4x + 2y =3 


Multiply the second equation by 3 so that the y terms are additive 
inverses. 


5x — 6y = 25 5x — 6y = 25 
4x+2y=3 CE (+)12x+6y= 9 
17x +0 = 34 

17x _ 34 

z H 

x=2 


Now find the value of y by replacing x with 2 in either equation. 
4x +2y=3 


4(2) + 2y =3 Replace x with 2. 
8+ 2y =3 
8+ 2y—8=3-8 Subtract 8 from each side. 
2y = -5 
a = = Divide each side by 2. 
Lua 
2 


The solution of the system of equations is 2, -2) Check this solution. 


Your Turn . 
a. 2x — y=16 b. 4x — 3y = -2 c. 2x — 6y = —8 
5x + 3y = —4 2x + 7y = 16 4x — 3y = 11 


Chris and Alana both take the Metro train to work. In May, Chris 
took the train 15 times during rush hour and 29 times during non- 
rush hour for $64.80. Alana took the train 30 times during rush hour 
and 14 times during non-rush hour for $76.80. What are the rush 
hour and non-rush hour fares? 


r = the rush hour fare n = the non-rush hour fare 
15r + 29n = 64.80 < Chris’ expenses 


30r + 14n = 76.80 < Alana’s expenses 

Multiply the first equation by —2 to eliminate the r terms. 

15r + 29n = 64.80 —30r — 58n = —129.60 

30r + 14n = 76.80 (+)30r+14n= 76.80 
0 —44n= —52.80 





—44n _ —52.80 
—44 —44 
n = 1.20 


(continued on the next page) 
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Now find the value of r by replacing 1 with 1.20 in either equation. 


15r + 29n = 64.80 
15r + 29(1.20) = 64.80 Replace n with 1.20. 
15r + 34.80 = 64.80 
15r + 34.80 — 34.80 = 64.80 — 34.80 Subtract 34.80 from each side. 


15r = 30 

15r _ 30 Li Papp E 

15 15 Jivide each side J, 

15 15 Divide each side by 15 
r=2 


The solution is (2, 1.20). This means that the rush hour fare is $2.00 
and the non-rush hour fare is $1.20. Do these fares seem reasonable? 
Check this solution by substituting (2, 120) for (r, n) in the original 
equations. 





Sometimes it is necessary to multiply each equation by a different 
number and then add in order to eliminate one of the variables. 


Example Use elimination to solve the system of equations. 
3x + 4y = —25 
2x — 3y = 6 


Multiply the first equation by 2 and the second equation by —3 so that 
the x terms are additive inverses. 


3x +4y= -25 D> 6x + 8y = —50 
2x — 3y = 6 Multiply by 3. 





(+)-6x + 9y = -18 


0 + 17y = —68 
17y _ -68 
17 17 
y=-4 
Now find the value of x by replacing y with —4 in either equation. 
3x + 4y = —25 
3x + 4(—4) = —25 Replace y with —4. 
3x — 16 = -25 
3x — 16 + 16 = —25 + 16 Add 16 to each side. 
3x = —9 
3x _ —9 - , 
353 Divide each side by 3. 
x= -3 


The solution of the system of equations is (—3, —4). You can also solve 
this system of equations by multiplying the first equation by 3 and the 
second equation by 4, Why? 
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FELL 


transportation Link 





on the Mississippi 







Use elimination to solve each system of equations. 


d. 5x + 3y = 12 e. 4x + 3y = 19 
4x — Sy = 17 3x — 4y = 8 


Systems of equations can be used to solve rate problems. 







A barge on the Mississippi River travels 36 miles upstream in 
6 hours. The return trip takes the barge only 4 hours. Find the 
rate of the current. 


Explore Let r represent the rate of the barge in still water. 
Let c represent the rate of the current. 


The rate of the barge traveling downstream with the current 
is r + c, and the rate of the barge traveling upstream against 
the current is r — c. 


Plan Use the formula distance = rate X time, or d = rt, to write a 
system of equations. Then solve the system to find c. 
r t d= rt 


d 
Downstream 36 =4r+4c 
Upstream 36 |r-cl 6 36 = 6r — 6c 


Solve 4r + 4c = 36 TEER 
















4(r + c)= 4r + 4c 


6(r — c) = or — 6c 


12r+12c= 108 





6r — 6c = 36 (FII + lve FZ 
0 + 24c = 36 

24c = 36 

24c _ 36 

24 24 

c=1.5 


The rate of the current is 1.5 miles per hour. 


Examine Find the value of r for this system and then check the 
solution. 





Check for Understanding 


‘oMmunicating 
Nathematies 


1. Explain when you would use elimination with multiplication to solve 
a system of equations. 


2. Write a system of equations in which you can eliminate the variable 
x by multiplying one equation by 3 and then adding the equations. 
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3. Match each system of equations with the method listed below that 
would best solve the system. 










a. y = 3X b. 2x + 4y=9 substitution | 
6x — 2y =9 aay = m elimination (+) | 
c. 10x — 2y = 12 d.x+7y=5 elimination (-) | 
—10x + 3y = -13 3x + 7y =1 elimination (X) | 
. r N : Explain the steps you would take to eliminate the 
SENAN nee D Getting Ready variable y in each system of equations. 
Sample: 4x + 3y = -7 Solution: Multiply second equation by —3. 
xX +y=1 Then add. 
4. 2x + 6y = 10 5. Ox — 2y = 3 6. 2x+y=4 
5x + 3y = 1 8x + y = 27 7x — 4y = 29 


Use elimination to solve each system of equations. (Examples 1-4) 


7. x + 2y=6 8. x —5y=0 
—4x + Sy =2 2x — Sy=/ 
9. 5x + 8y =1 10. x + 2y=5 
2x — 4y = —14 3x +y=7 
hs, ot Y= =D ld. 24 —5y >= ~10 
6x —2y=8 7x — sy = -6 


13. Recreation A fishing boat traveled 48 miles upstream in 4 hours. 
Returning at the same rate, it took 3 hours. (Example 5) 


a. Find the rate of the current. 
b. Find the rate of the boat in still water. 


Use elimination to solve each system of equations. 


Practice 14. x + 8y =3 15. 4x + y=8 16. 2x+y=6 
7 g nt ae > =7 x—7y=2 3x — 7y = 9 
cesta 17. 2x + 5y=13 18. -3x +2y=10 19. 3x-2y=0 
4x — 3y = -13 —2x -y=-5 x + 6y=9 
20. —5x + 8y = 21 21. 6x — 4y = 11 2a. OF — Sy = =b 
10x + 3y = 15 2x + 2y = 7 3x + 10y = 72 
23. 2x — 7y =9 24. 5x + 3y =4 25. 6x — 3y =7 
—3x + 4y = 6 —4x + 5y = —18 18x — 9y = 21 
26. 7x — 4y = 16 oT. =Sx = Jy = 12 28. 7x — 3y = —9 





See page 719. 


29. What is the solution of the system 9x + 8y = 7 and 18x — 15y = 14? 


30. vee em to find the solution of the system ax =p ed and 
zX 5¥= “J, 
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f 


Determine the best method to solve each system of equations. Then 





solve. 
31. x+2y=6 32. y =3x-2 33. y=5x+6 
2x — 4y = —20 x= 3y = —4 2x — 4y = 8 
cations and 34. Travel A riverboat on the Mississippi River travels 30 miles 
plem Solving upstream in 2 hours and 30 minutes. The return trip downstream 
0 44 Wo takes only 2 hours. 
© a. Find the rate of the current. 
b. Find the rate of the riverboat in still water. 





35. Entertainment The science club purchased tickets for a magic show. 
They paid $108 for 6 tickets in section A and 10 tickets in section B. 
The following week, they paid $104 for 4 tickets in section A and 
12 tickets in section B. 

a. Write a system of equations to represent the problem. 


b. What are the prices of the tickets in section A and B? 


36. Critical Thinking The solution of the system 5x + 6y = —9 and 
10x + 8y = c is (9, b). Find values for c and b. 


| Mixed Review Use elimination to solve each system of equations. (Lesson 13—4) 
3/7. x—y=8 38. x + y= —4 39. 2x + 4y = 7 
x+y=6 4x +y=2 2x-y=2 


Solve each inequality. (Lesson 12-3) 


41. —4m > 16 42. 5 <6 43, 24 


4 
44. Use the Quadratic Formula to solve n? — 5n + 12 = 0. (Lesson 11—6) 


í 
| 
j 
j 
| 
| 

40. Use substitution to solve x = 5 + 2y and 3x — 4y = 3. (Lesson 13-3) 

= i 





lst Practice P i first base. The player hits the ball with his bat at a height of 2 feet 
D D 


above the ground and sends the ball upward at a velocity of 

25 meters per second. The height of the ball t seconds after the hit can 
be approximated by the formula h = —5t? + 25t + 2. If the ball is not 
caught, how many seconds will it take to hit the ground? Round to 
the nearest second. (Lesson 11-3) 


Standar etice / 45. Gridin Suppose a baseball player hits a fly ball into right field above 


46. Multiple Choice The graph 

shows the top turkey 
- producing states. What 

percent of turkeys does the 
state of North Carolina 
produce? Round to the 
nearest percent. 
(Lesson 5-3) 














A 5% B 19% 
C 33% D 45% 
Source: U.S. Census Bureau 
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Matrices 


In this investigation, you will use matrices to solve systems of equations. 
Consider the following problem. 









Look Back 


Matrices: 
Pages 80-81 


Kristin and Scott are sales associates at Crazy Computers. On Monday, 
Kristin sold 4 Model A computers and 1 Model B computer for a total of 
$6395. Scott sold 2 Model A computers and 3 Model B computers for a 
total of $7195. What was the price of each computer? 


Investigate 


| You can write a system of equations to solve this problem. You may want 





to use matrices to solve this system of equations. 





ite 1. Write each equation in standard form. Then write the coefficients and 
| constants of the system in a special matrix called an 

IE | ‘matrix. Write the coefficients in the matrix to the left of the dashed 
| line. Write the constants to the right of the dashed line. 
| 


3x + Sy =7 $ 5! d 
6x — ly = -8 ma 6 —1|-8 

a. Write 2x — 3y = 5 and x + 4y = —7 as an augmented matrix. 

b. Write x + 6y = —1 and y = 5 as an augmented matrix. 


2. You can use row operations to simplify an augmented matrix. 


e Switch any two rows. 
e Replace any row with a nonzero multiple of that row. 


e Replace any row with the sum or difference of that row and a 
multiple of another row. 


iu a. Switch rows 1 and 2 of b. Multiply row 2 of 
1E 0 -5/2 1-3; 6 
| | ; 3 | ik 0 2| 3 a ee 
| c. Replace row 2 of E se 5] with the sum of rows 1 and 2. 


d. In h T E what row operation would you use to get a 0 in 


the second column of row 1? 


kia 578 Chapter 13 Systems of Equations and Inequalities 








get to the identity matrix, which is 







3. The goal of using row operations to solve a system of equations is to 


: r . Suppose the solution of a 


system of equations is ie a -4 Ki What does this matrix represent? 


4. Solve the problem. Let x = the cost of the Model A computer and let 
y = the cost of the Model B computer. 
4x + 1y = 6395 e Kristin’s sales 
2x + 3y = 7195 ~< Scott's sales 


Step 1 Write the system as an augmented matrix. hs 1 | m 
2317195 

Step 2 Multiply row 2 by 2. i 1; 6395 
2X2=42X3=6;2 X 7195 = 14,390 4 6i 14,390 


Step 3 Replace row 2 with the difference of row H 1 ' 6395 


1 and row 2.4-—4=0;1-6=-5: 


6395 — 14,390 = —7995 


Step 4 Divide row 2 by —5. 0 = (—5) = 0; h 1 
—) > {-5) = 1; —7995 + (—5) = 1599 0 1 

Step 5 Replace row 1 with the difference of row 1 F 0: 4796 
and row 2.4-—-0=4;1-—1=0:; 0 1 


6395 — 1599 = 4796 
Step 6 Divide row 1 by 4. 


4+4=1;0+4=0; 4796 + 4 = 1199 
This means that Model A computer is $1199 and Model B computer is 


$1599. 


—1995 


' 1599 


| 
| 
bere 
g 


$ -| Hee 
0 111599 
i 


EROAN the idiak | 





in this extension, you will use matrices as a problem solving tool. 


1. Suppose Scott sells 5 Model TX laser printers and 6 Model DM ink jet printers for a 
total of $4185. Kristin sells 6 Model TX laser printers and 5 Model DM ink jet printers 
for a total of $4549. What is the cost of each printer? 


2. At Crazy Computers, there are two prices for computer software, Price A and Price 


8. Suppose Aislyn purchases 3 Price A software and 


1 Price B software for a total of 


$250 and Devin purchases 5 Price A software and 2 Price B software for a total of 


$450. What are the two prices for the software? 


Presenting Your Investigation 


Write a real-world problem that can be solved by using matrices and a system of 
“uations. Present your problem and solution on a poster board. 


wi NET Investigation For more information on 


matrices, visit: www.algconcepts.com 
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What You’ll Leam 


You'll learn to solve 
Systems of quadratic 
and linear equations. 


Why It’s Important 
Meteorology 
Quadratic-linear 
systems of equations 
can be used to 
determine when 
airplanes will cross 

jet streams and 
experience turbulence. 
See Exercise 24. 






Look Back 


Graphing Quadratic 
Equations: 
Lesson 11-1 









In late November, the jet 
stream moving across North 
America could be described 
by the quadratic equation 

y = +x? 
J 4 
was at the origin. Suppose a 
plane’s route is described by 


— 12, where Chicago 


1 
the linear equation y = ~5X. 


What are the coordinates of 
the point at which turbulence 


will occur? This problem will be 


solved in Example 7. 





y = 
PA oe | babe) el oe 
eae a tet | a eee 
ONLA NRERARRNAN 
TASUN E ee sr 
BERR RBRABRBAIP OE. 
ot ey TT SAIL | Chicago | | tT T 
DEBRA “BaveETS n 
— +16 [12 |-8 \|-4 IO “4 |/ 8 | 2 | tAr 
Pee et Ra See ea 

EELEE io Sy 1 
wage ri [ot | VI agg 
PT TT TAP TA EEN 

PATE PENT LZ E 
RON PRRe Ree aeaS ey 
st tte HHH 


Like a linear system of equations, the solution of a qnacraBeetnses 
system of equations is the ordered pair that satisfies both equations. A 


quadratic-linear system can have 0, 1, or 2 solutions, as shown below. 


Quadratic—Linear Systems 


no solution 
graphs do not intersect 


one solution two solutions 
graphs intersect graphs intersect 
at one point at two points 





You can solve quadratic-linear systems of equations by using some 
of the methods you used for solving systems of linear equations. One 


method is graphing. 


y=x 


y=x+2 


The graphs appear to intersect at 
(—1, 1) and (2, 4). Check this 
estimate by substituting the 
coordinates into each equation. 
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Determine whether each system of equations has one solution, 
two solutions, or no solution by graphing. If the system has one 
solution or two solutions, 


name them. 























; y=xt+2 
12(-1)/ (x,y) =(-1,1) 12-14+2 (x,y) =(-1,1) 
1= 1=1 


V \ 


Check that the ordered pair (2, 4) satisfies both equations. 
The solutions of the system of equations are (—1, 1) and (2, 4). 





y = 2x7 +5 
m 2 
Because the graphs do not 


intersect, there is no solution 
to this system of equations. 





ep y= —x7+3 











y=2x+4 
The graphs appear to intersect 
att 1, 2). 
|| Af lol | \ | [x 
MIRREN 
Check: y= 5x t 3 y=2x+4 
2 2.—(—1)* +3 (x, y) = (—1, 2) 2 2 2(—1) + 4 (x, y) = (—1, 2) 
CEES e r 
2=2 / 2=2 J 


The solution of the system of equations is (—1, 2). 





Your Turn 
a. y =x? bi y= —-2x7+1 e y= -y +3 
y=x-2 y=1 y= ma 


You can also solve quadratic-linear systems of equations by using the 
substitution method. 


Examples Use substitution to solve each system of equations. 
Pathe 
Peal 
Substitute —4 for y in the second equation. Then solve for x. 
ya he g 
-4=x7-4 Replace y with —4. 
44+4=2x27-4+4 Add 4 to each side. 
0 =x" 
O=x Take the square root of each side. 


stem of equations is (0, —4). 


lution of the sy | 
The so (continued on the next page) 





Check: 

Sketch the graphs of the 
equations. The parabola and 

line appear to intersect at (0, —4). 
The solution is correct. 





2 


yu 
y=—3 
Substitute —3 for y in the first equation. 
an git 
y=x 


—3 =x? Replace y with —3. 
—3 =x Take the square root of each side. 


There is no real solution because the square root of a negative number 
is not a real number. Check by graphing. 


y =x? —4x + 6 
y=-x+4 
Substitute —x + 4 for y in the first equation. 
y=x*-— 4x +6 
—xt+4=x-4x+6 Replace y with —x + 4. 


—x+4-4=x*-—4x+6-—4 Subtract 4 from each side. 
aw mae = Ax +2 
—x+x=x*-4x+2+x Add x to each side. 
O= x7 =3x+2 
0. = («* =2)(x — 1) Factor. 
Oe we 2: or .-0'= x. — 1 Zero:Product Property 


x=2 x=1 


Substitute the values of x in either equation to find the corresponding 
values of y. Choose the equation that is easier for you to solve. 


YE sra y = -x +4 
y=-2+4 Replace x with 2. y=-1+4 Replace x with1. 
y=2 y=3 


The solutions of the system of 
equations are (2, 2) and (1, 3). The 
graph shows that the solutions are 
probably correct. You can also check 
by substituting the ordered pairs into 
the original equations. 
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Example 7 
Meteorology Link 





mterNET 
CONNECTION | 


Data Update For the 
latest information about 
the jet stream, visit: 
www.algconcepts.com 


— A 
n N < SS 
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athematics 





Check for Understanding 


. Sketch a system of quadratic-linear 


Use substitution to solve each system of equations. 


d ya i e. y= -x AE v= a SF 
xX S y=x+2 y = 2x 


Refer to the application at the beginning of the lesson. What are 
the coordinates of the point at which turbulence will occur? 


Use substitution to solve the system y = ix — 12 and y = -}x. 
Substitute -3x for y in the first equation. 
y = ax = Le 
=% = T A o Replace y with —5x. 
a| —5x) = 45x? = 12) Multiply each side by 4. 
—2x = x* — 48 


—2x + 2x = x? — 48 + 2x Add 2x to each side. 

0 = x? + 2x — 48 

O = (x + 8)(x — 6) Factor. 
O=— x 8ior, 0=x-6 Zero Product Property 
x= -8 x=6 


Substitute the values of x to find the corresponding values of y. 


y 2 J 2 
= -+(-8) or 4 Replace x y = ->(6) or —3 Replace x 
with —8. with 6. 


The solutions of the system are (—8, 4) and (6, —3). This means that 
turbulence will occur as the plane passes through points having these 
coordinates. Check by substituting the coordinates into each equation and 
by looking at the graph at the beginning of the lesson. 


State the solution of the system of 
equations shown at the right. 


equations that has solutions (—2, 1) and 
wank 

List the different methods of solving linear 
and quadratic-linear systems of equations. 
Describe the situation in which each method 
is most useful. Exercise 1 
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Guided Practice 





Practice 


Homework Help 


For 
Exercises 
9-14 
Extra Practice 
See page 719. 


Applications and 
Problem Solving 
ol Wo 


VÀ A, 
‘6 
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Solve each system of equations by graphing. (Examples 1-3) 


4. y = x? 5. y= x? 
y = —?y — ] y = 2x 


Use substitution to solve each system of equations. (Examples 4-6) 
6. y=xt -6 7. y=x°+5 
y = -3x y=-3 


8. Business Students in an Algebra I class at Banneker High School are 
simulating the start-up of a company. The income y can be described 


by the equation y = zz, where x represents the time in months. The 


expenses have been growing at a constant rate and can be defined by 
the equation y = x. When will income equal expenses? (Example 7) 


Solve each system of equations by graphing. 


9. y=x -4 10. x=2 4. y=2x+1 
y=2x-4 y=x +1 y=x +4 
12. y=x* — 6 13. y= -x +5 14. y=-x*+4 
y=x-4 y=- F y=3x+5 


Use substitution to solve each system of equations. 


15. y= ax +5 16. y = —3x2 17. y =5% 
x=-4 y=2 y=3x +0 
18. y=5x?-4 19. y= +3 20. y= x*-x-3 
y= 3x + 4 y= -51-5 eS =] 


21. What is the solution of the system y = x? — 9 and y = 3x — 9? 
22. Find the solution of the system y = —x* + 2x — 3 and y = —2x +1. 


23. Geometry Four corners are cut 
from a rectangular piece of 
cardboard that is 10 feet by 4 feet. 
The cuts are x feet from the corners, 
as shown in the figure at the right. “O 
After the cuts are made, the sides 
of the rectangle are folded to form an open box. The area of the 
bottom of the box is 16 square feet. 





a. Write two equations to represent the area A of the bottom of 
the box. 


b. What are the dimensions of the box? 
c. What is the volume of the box? 





24. Meteorology Refer to the application at the beginning of the lesson. 
If a plane’s route is described by the linear equation y = x — 14, will 
it experience turbulence by the jet stream that is described by the 


quadratic equation y = ax — 12? Explain. 


25. Critical Thinking Suppose the perimeter and area of a square have 
the same measure. Find the length of the sides of the square. Explain 


how you can use a system of quadratic-linear equations to find the 
answer. 


ixed Review 26. Sports Diego kayaks 16 miles 
downstream in 2 hours. It takes 
him 8 hours to make the return 
trip. What is the rate of the 
current? (Lesson 13-5) 


27. Solve the system 4x + 3y = 5 
and —3x — 2y = —4 by using 
elimination. (Lesson 13-4) 


28. Describe how the graph of 
y = —(x — 3)* changes from 
its parent graph of y = x°. 
(Lesson 11-2) 








Solve each equation. (Lesson 3-7) 
29. 2+ |x|.=9 30. |y] +4=3 31. 12=6+ |w+2| 


tandardized 32. Multiple Choice Which expression shows 3 less than the product of 5 
est Practice 7 aa and d? (Lesson 1-1) 


=i ae As 315d B 5d+3 Cc si—3 Dp 5+d4-3 


Quiz 2 





Use elimination to solve each system of equations. (Lessons 13—4 & 13-5) 
Lr+y=6 ge eta = 9 3. 3x — 5y = 8 
x -y=6 he 24 — —O 4x — 7y = 10 


4. Use substitution to find the solution of the system y = x? + 5 and 
Y¥=6x —3. (Lesson 13-6) 


5. Number Theory The difference between two numbers is 38. The greater 
Number is three times the lesser number minus two. (Lesson 13-4) 


a. Write a system of equations to represent the situation. 
b. What are the numbers? 
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What You'll Leam 


You'll learn to solve 
systems of inequalities 
by graphing. 


Why It’s Important 
Money Systems of 
inequalities can be 
useful in helping you 
get the most for your 
money. 

See Example 3. 









Look Back 


Graphing Linear 
Inequalities in 
Two Variables: 
Lesson 12-7 


Thomas Edison was a newsboy during the Civil War. One day, he 
persuaded the editor to give him 300 copies of the paper instead of the 
usual 100. He went to the train station where people were eager for news 
of the war. He was able to sell the papers for 10¢ and 25¢ instead of the 
usual 5¢. If he wanted to earn at least $52, how many papers could he 
have sold for 10¢ and 25¢? 


x = the number of 10¢ papers y = the number of 25¢ papers 


The following system of inequalities can be used to represent the 


conditions of this problem. 


x+y = 300 He can sell as many as 300 papers. 
0.10x + 0.25y = 52 He wants to earn at least $52. 


Since both x and y represent the number of papers, neither can be a 
negative number. Thus, x = 0 and y = 0. The solution of the system is the 
set of all ordered pairs that satisfy both inequalities and lie in the first 
quadrant. The solution can be determined by graphing each inequality in 
the same coordinate plane as shown below. 


Recall that the graph of each y 
s a Aa ANE a Rg pim. 300 ieee 
e Any point in the yellow region aii ia 
satisfies x + y = 300. SENT te 


— ong ee a eer a 
e Any point in the blue region oS coi caaes 
isfies 0.10x + 0.25y = 52. Noor + 0.257= 
satisfies 0.10x 0 25y = BZ 150 A E N ee 

sapan ETN TRE 






e Any point in the green region 


satisfies both inequalities. The T Ey N Bi. 
intersection of the two half-planes i 

represents the solution to the 

system of inequalities. O 5o 100 150 200 250 300 X 


e The graphs of x + y = 300 and 0.10x + 0.25y = 52 are the boundaries 
of the region and are included in the graph of the system. 


This solution is a region that contains the graphs of an infinite number 
of ordered pairs. An example is (50, 225). This means that Edison could 
have sold 50 papers at 10¢ and 225 papers at 25¢ to earn at least $52. 


Check: 


x+y = 300 
50 + 225 < 300 (x, y) = (50, 225) 
275 = 300 / 


0.10x + 0.25y = 52 
0.10(50) + 0.25(225) £52 (x, y) = (50, 225) 
61.25 = 52 


y 
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Remember that the boundary lines of inequalities are only included in 
the solution if the inequality symbol is greater than or equal to, =, or less 
than or equal to, =. 


Solve each system of inequalities by graphing. If the system does | 
not have a solution, write no solution. 





ys =~] 
oe te 




















The solution is the ordered pairs in the 





intersection of th hs of y= —1 and De a 2 ECOKG 
i ion ion of the graphs of y= —1 an wel lM eR a ats ot i 
y > x — 3. The region is shaded in green TT] TyE kt 3} || 
at the right. The graphs of y = —1 and BRAN IELI 


y = x — 3 are the boundaries of this region. 
The graph of y = x — 3 is a dashed line 
and is not included in the solution of the 
system. Choose a point and check the solution. 





2 T 
= T 6y = 12 


The graphs of 2y = x — 2 and —3x + 6y = 12 
are parallel lines. Check this by graphing or by 
comparing the slopes. 


Because the regions in the solution of 
2y <x m2 and —3x + 6y = 12 have 
no points in common, the system of 
inequalities has no solution. 





Luisa has $96 to spend on gifts for the holidays. She must buy at | 
| 








Spending Link least 9 gifts. She plans to buy puzzles that cost $8 or $12. How many 
of each puzzle can she buy? ie 
| i 
x = the number of $8 puzzles y = the number of $12 puzzles 
The following system of inequalities can be used to represent the | i 
conditions of this problem. | 
tory zd She wants to buy at least 9 puzzles. 
8x + 12y <96 The total cost must be no more than $96. 
Because the number of puzzles she can buy cannot be negative, both | 
x=Oandy=20. | 
(continued on the next page) | 
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The solutions are all of the ordered 
pairs in the intersection of the 
graphs of these inequalities. Only 
the first quadrant is used because 
x=Oand y= 0. 





O X 


Any point with whole-number coordinates in the region is a possible 
solution. For example, since the point at (9, 1) is in the region, Luisa 

could buy 9 puzzles for $8 and 1 for $12. The greatest number of gifts 
that she could buy would be 12 puzzles for $8 and no puzzles for $12. 





A graphing calculator can be helpful in solving systems of inequalities 
or in checking solutions. 





Graphing v a | iP 
Calculator Tutorial | | ; 
See pp. 724-727. 
Use a graphing calculator to solve the system of inequalities. 
y= = 
ie a a 


The graphing calculator graphs equations and shades above the first 
equation entered and below the second equation entered. (Note that 
inequalities that have > or = are lower boundaries and inequalities 

that have < or < are upper boundaries.) 


Step 1 Press [DRAW] 7 to choose the SHADE feature. 


Step 2 Enter the equation that 
is the lower boundary of 
the region to be shaded, 


4 [X,T.6,n] [=] 3. 


Step 3 Press Ea and enter the 


equation that is the upper 
boundary of the region to 
be shaded, O) 2 


[XT,on] L+] 1 [Q] [ENTER]. 





Try These 


Use a graphing calculator to graph each system of inequalities. State 
one possible solution. 


ye 4 "A T 3. y > 2x 
y<x +1 ys3 Ee +] 
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check for Understanding 


mmunicating 1. Compare and contrast the solution of a Vocabulary 
pthematics system of equations and the solution of system of inequalities 
a system of inequalities. 


2. Sketch a system of linear equations that 
has no solution. 


3. ou Kyle says that the solution of 
TATE Ys2x + Zand ys —x— 118 


all of the points in region B. Tarika says that 
the solution is all of the points in region D. 
Who is correct? Explain. 





Exercise 3 


State whether each ordered pair is a solution of 


wided Practice ` Getting Ready the system of inequalities x => —2 and y = 5. 





Sample: (—3, 5) Solution: x = 72 
wo 2 Replace x with —3. 
(—3, 5) is not a solution. 


4. (6, -1) 5. (8,7) 6. (0, 0) 


Solve each system of inequalities by graphing. If the system does 
not have a solution, write no solution. (Examples 1 & 2) 


TSI a Yes 
= —4 ye —74 1 
9.x+y>2 10. y=5x-2 
Y = % FO L=-y=s 


11. Shopping Nathaniel must buy two types of cookies for a banquet 
dinner. He only has $25 to spend and needs at least 6 dozen cookies. 
The grocery store has small sugar cookies for $3 a dozen and 
chocolate chip cookies for $4 a dozen. How many cookies of each 
type can he buy? List three possible solutions. (Example 3) 





tactice Solve each system of inequalities by graphing. If the system does 

not have a solution, write no solution. 
2 <2 13. yp 0 14. y>2 

y>-1 y= 0 y> =F 
15. y= x 16. ys 2x if. y= -3 

y £ -x teza e a 
{3° yD 19; y2] au. x+ 922 

y ai ee ox t2 x+y=6 
A yar PRSY +4 <x 23. 2y+x<4 
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Applications and 
Problem Solving 


LW 
© s 


G o 





Mixed Review 


Standardized 
Test Practice / 


D D <> 
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24. Use the graphs of y = x — 3 and y = —x — 1 to determine the solution 
of the system. 


25. Find the solution of the system 3x + 2y S —6 and y > x + 2 by 
graphing. 


26. Sports Nykia must score at least 20 points in the last basketball 
game of the season to tie the school record for total points in a season. 
Usually she has no more than 40 opportunities to shoot the ball (both 
field goals and free throws combined) and makes half of her shots. 
What combination of shots can Nykia make to score the 20 points? 
Field goals are worth 2 points and free throws are worth 1 point. 


27. Communication A long-distance carrier offers three fee plans to their 
customers. 
e 15 cents a minute with no monthly service charge 
e 10 cents a minute and a monthly service charge of $5.25 
e 5 cents a minute and a monthly service charge of $7.50 


Depending on how much people use the phone each month, which 
plan should they select? 


28. Critical Thinking Write an inequality involving absolute value that 
has no solution. 


Determine whether each system of equations has one solution, two 
solutions, or no solution by graphing. If the system has one or two 
solutions, name them. (Lesson 13—60) 


29. y = x? 30. y =x? +3 31. y= 
y=4 y=2x-1 y=-xt+95 


32. Use elimination to find the solution of the system 5x + 4y = —2 and 
3x —2y=1. (Lesson 13-5) 


33. Mixtures The Coffee Hut mixes coffee beans that cost $5.25 per 
pound with coffee beans that cost $6.50 per pound. They need a 
mixture of 5 pounds of coffee beans that costs $5.50 per pound. 
How many pounds of each type of coffee bean should they use? 
(Lesson 13-3) 


Solve each equation. (Lesson 4—4) 
34. —4w = 32 35. 13 = 2.60 36. £y = -8 


37. Multiple Choice Find —15 + (—3) + (—7) + 6. (Lesson 2-3) 


A. 19 =$! 
GC #1 D 16 



















Working Conditions 


eet sport-utilit 
P p y 


ORESTE PL 
PA 4 we 
500m + 750s = 3500 O Sport-Utility S 
least $3500. Vehicles Sold 





Car Dealer 


Do you work well with people? Do cars interest you? If so, you may | 
want to consider a career as a car dealer. Car dealers must keep = 
track of the number of cars they need to sell each week to ensure = 

maximum profit. nit d= 34 








Suppose a car dealer receives a profit of $500 for each mid-sized car 
m sold and $750 for each sport-utility vehicle s sold. The dealer must | 
sell at least two mid-sized cars for each sport-utility vehicle and must 
earn at least $3500 per week. The table and graph shown represent — l 
this situation. | 

| 

| 


Weekly Sales 


Situation Inequality 












At least 2 mid- 
sized cars must 
be sold for each 









vehicle. 








1. Suppose a car dealer sells 2 sport-utility vehicles. How many | 
mid-sized cars must be sold to earn at least $3500? 


2. If a car dealer sells only one sport-utility vehicle, how many | 
mid-sized cars must be sold to meet the goal? | 


About Car Dealers = z | 


Job Outlook 


* usually work in a comfortable environment Expected Growth in Earnings 


* evening, weekend, and holiday work 
* work a 40-hour week, with some overtime 


Education 


* good communication skills and computer 


skills are helpful 


* high school math and business classes 


1996 


2002 





* college degree in business is helpful 





inter NET Career Data For the latest 
information on car dealers, visit: 


www.algconcepts.com 
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CHAPTER 


Study Guide and Assessment 





Understanding and Using the Vocabulary ¿nternet 





MAIZE Review Activities 


After completing this chapter, you should be able to define | For more review activities, visit: 
each term, property, or phrase and give an example or two | www.algconcepts.com | 
of each. WS 
augmented matrix (p. 578) identity matrix (p. 579) row operations (p. 578) 
consistent (p. 554) inconsistent (p. 554) substitution (p. 560) 
dependent (p. 554) independent (p. 554) system of equations (p. 550) 
digit problems (p. 568) quadratic-linear (p. 580) system of inequalities (p. 586) 


elimination (p. 566) 


State whether each sentence is true or false. If false, replace the underlined 


word(s) to make a true statement. 


1. Inconsistent is the description used for a system of equations that has no solution. 


2. Asystem of inequalities can be solved by graphing the inequalities. 
3. The solution to a system of equations is the ordered pair that satisfies two of the | 


equations in the system. 





4. Asystem of linear equations that has at least one solution is called independent. 
5. The exact coordinates of the point where two or more lines intersect can be 


determined by using substitution. 


Oo ON OD 


by either adding or subtracting the equations. 


. A set of two or more equations is called a system of equations. 

. Dependent systems of equations have infinitely many solutions. 

. The description of a system of linear equations depends on the number of solutions. 
. To solve a system of equations by substitution, one of the variables is eliminated 


10. A system of equations that has at least one solution can be described as inconsistent. 


Skills and Concepts 





Objectives and Examples 


e Lesson 13-1 Solve systems of equations by 
graphing. 





The solution is (1, 2). 
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Review Exercises 


Solve each system of equations by 
graphing. 





11. y= 4x 12. x= y 
y=-x+5 y=2x-3 
13. y=5x+3 14. y=5 
Y= ~x 2y=xt+3 
15. x — 3y = -6 16. y=3x+1 
y= -51-3 y= —3x+1 
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, Lesson 13-2 Determine whether a system 
of equations has one solution, no solution, or 
infinitely many solutions by graphing. 


arts 
y= —4x 


This system has one 
solution, (—1, 4). 





Objectives and Examples 


Determine whether each system of 
equations has one solution, no solution, 
or infinitely many solutions by graphing. 
If the system has one solution, name it. 


17. y=-x+1 18. y=2x+3 
yaz=3 y=2x-2 

19. x+y=-2 20. y=5x-1 
4x + 4y = -8 y=-s 





‘Lesson 13-3 Solve systems of equations by 
the substitution method. 


To solve y = 3x and 2x + y = 10, substitute 3x 
for yin the second equation. 


2x + 3x = 10 y = 3x 
5x = 10 y = 3(2) or 6 
x=2 The solution is (2, 6). 


' Lesson 13-4 Solve systems of equations by 
the elimination method using addition and 
subtraction. 


Bx -—4y = 5 3x — 4(-2) =5 
(-)3x + 2y = —7 or + 8=5 
—6y = 12 as = —3 

y= —2 x= -1 


The solution is (L2): 


Use substitution to solve each system of 
equations. 


21. y=2x 22. 3y =x 
4x+y=3 4x + 2y = 14 
23. y=3x+1 24. y=x+1 
3x—y=4 3x — 2y = —-12 
25. 2x — 3y =4 26. y—3=x 
4x — 6by = 8 2x+y=4 


Use elimination to solve each system of 
equations. 


2l. 2x t YSZ 28. x— 2y =4 
x+y=-—2 2x + 2y = 2 

29. x-—y=5 30. 5x + 3y = 11 
a ka ym 5 2x + 3y = 2 

31. 4x + 3y =3 32. y = 3 — 4x 
~ay = Sy = =3 x+y=2 





‘Lesson 13-5 Solve systems of equations by 
the elimination method using multiplication 
and addition. 


y= 1 CEE (+) —2x— 2y= 2 98 Sx Fly = 
x= 3 


re to find the value of y. The solution 
S ~2) 


Use elimination to solve each system of 


equations. 
33. 2x + 3y = 4 34. 4x + 3y =3 
x+2y=2 —2x + 4y = 4 
x — 3y = 2 
2x —y=1 —3x + Sy =2 
ar. 3x ~ 2y =4 38. 5x + 3y = 4 
4x — 3y = <5 6x + 4y =3 
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@ Extra Practice 
See pages 718-720. 
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Objectives and Examples 


e Lesson 13-6 Solve systems of quadratic Determine whether each system of 


53. 


and linear equations. 


y=2x+3 
y=x -5 


Substitute x? — 5 for y in the first equation. 


y=2x+3 
x2-5=2x+3 
x*-5-2x-3=2x+3-2x-3 
xX — 2x -8=0 
(x + 2)(x — 4) =0 


x+2=0 or x-4=0 
g= -= x=4 


Solve by finding the corresponding values of 
y. The solutions are (—2, —1) and (4, 11). 


Lesson 13-7 Solve systems of inequalities 
by graphing. 


Solve the system of 
inequalities x = —2 
and y < x — 3 by 
graphing. 





equations has one solution, two solutions, 
or no solution by graphing. If the system 
has one or two solutions, name them. 


39. y = —x? 40. y=x +2 
y=x-2 y =6 

41. y = 2x? 42. y=x -1 
y=-x-4 y=—-4%—-5 


Use substitution to solve each system of 

equations. 

43. y=x°+2 
y=3x+6 


44. y= -x +4 
y = 4x + 10 


45. Solve the system y = x? — 2x and 
y = 4x — 9 by using substitution. 


Solve each system of inequalities by 
graphing. 


46. x <4 47. x=-3 
gai USA +2 

48. x+y >-—4 49. y=2x+1 
*tySs2 _o-s~— 1 


90. Use the graphs of —6x + 3y > 9 and 
y < 2x — 4 to determine the solution 
of the system. If the system does not 
have a solution, write no solution. 


Applications and Problem Solving 


51. Mixtures Mr. Collins mixed almonds that 


cost $4.25 per pound with cashews that 
cost $6.50 per pound. He now has a 
mixture of 20 pounds of nuts that costs 
$5.60 per pound. How many pounds of 
each type of nut did he use? (Lesson 13-3) 
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52. Number Theory The difference between 
the tens digit and the units digit of a two- 
digit number is 3. Suppose the tens digit Is 
one less than twice the units digit. What is 
the number? (Lesson 13-4) 


Geometry The difference between the length and width of a rectangle is 7 feet. 
Find the dimensions of the rectangle if its perimeter is 50 feet. 


(Lesson 13—39) 





CHAPTER. 
Test 





1. Graph a system of equations that has infinitely many solutions. 
2. Explain when you would use elimination with subtraction to solve a system 
of equations. 
Solve each system of equations by graphing. 
3. y=3 4. x+y= -2 5. y= -x-1 
y=x+4 2x-y=-4 y= -5 


State whether each system is consistent and independent, consistent 
and dependent, or inconsistent. 








8. Use graphing to determine whether the system y = —2x and 2x + y = 4 
has one solution, no solution, or infinitely many solutions. If the solution has 
one solution, name it. 


Use substitution to solve each system of equations. 


9. y = 3x 10. x + y = -2 4. y=5x-3 
x+y=4 x=y+10 10x — 2y = -2 

12. y =x? -15 13. y=5x+4 14. y=3x+2 
y=2x y =x* + 5x y=x +6 


Use elimination to solve each system of equations. 


15. x+y=5 16. 4x — Sy = 7 17. 2x — y = 32 
x-y=-9 x + Sy =8 y = 60 — 2x 
18. x + 3y = —1 19. 5x — 2y =3 20. —5x + 8y = 21 
2x + 4y = —2 15x — 6y = 9 10x + 3y = 15 


Solve each system of inequalities by graphing. 


mel. y= -3 22. y<xt+4 23. x < 2y 
y>-x-2 od moa! 2x + 3y = 6 


_ 24. Find two numbers whose sum is 64 and whose difference is 42. 
25. Transportation Two trains travel toward each other on parallel tracks at the same 
time from towns 450 miles apart. Suppose one train travels 6 miles per hour faster 


than the other train. What is the rate of each train if they meet in 5 hours? 
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CHAPTER. 


Preparing for Standardized Tests 





Perimeter, Area, and Volume Problems 


Standardized tests often include questions on perimeter, area, 
circumference, and volume. You'll need to know and apply formulas 
for each of these measurements. Be sure you know these terms. 


circumference 
diameter 


area 
base 


height 


length radius 


perimeter 







The 
( Princeton 
Review 





Use the information 
given in the figure. 


width 


State Test Example SAT Example 


Richard plans to increase the floor area of his 
health club’s weight room. The figure below 
shows the existing floor area with a solid line 
and the additional floor area with a dotted 
line. Find the length, in feet, of the new 
weight room. 


18 ft 180 ft? 


Hint Familiarize yourself with the formulas 
for the area and perimeter of quadrilaterals. 


Solution The existing room has an area of 
360 square feet and a width of 18 feet. The 
addition has an area of 180 square feet and 
a width of 18 feet. 


To find the length of the new weight room, first 
find the area of the new room. 


A = 360 + 180 or 540 square feet 


Next, use the formula for the area of a rectangle 
to find the length of the room. 


A = tw 
540 = €-18 Replace A with 540 and w with 18. 
540 _ 18£ 


a ee 


18 18 
30 =£ 


The length of the new room is 30 feet. 


Divide each side by 18. 
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What is the diameter of a circle witha 
circumference of 5 inches? 


5 1 
A — in. B ae C 5in. 
T T 
D 5r in. E 10r in. 
Hint If a geometry problem has no figure, 


sketch one. 


LY C =5 in. 


You know the circumference of the circle. 
You need to find the diameter of the circle. 


Use the formula C = td, where C is the 
circumference and d is the diameter to find 
the circumference of the circle. 


First, replace C with 5. Then solve the equation 
for d. 


C = md 

5=md Replace C with 5. 

Z es Ti Divide each side by m. 
T T i 

E ni 

TT 


The answer is A. 
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After you work each problem, record your 7. The table shows the speed of a car and the 
answer on the answer sheet provided or on distance needed to safely stop the car. 
a sheet of paper. Which equation represents the data? 
Multiple Choice Ay=x+25 
B y =x} + 20 
1. Quinn’s neighborhood is a rectangle 2 miles C y =x? x 20 
by 1.5 miles. How many miles does Quinn _ 12. 
a a D y=x*-=+ 20 
jog if he jogs around the boundary of a sf 
his neighborhood? E y=x +25 
A 3 D 35 C 6 D 7 
2. If AC = 4, what is the area of AABC? 8. Which number could be the diameter of 
B the circle? 


3. Micela is making a poster that has a length 
of 36 inches. If the maximum perimeter is 


1 
A, B 2 
C4 D 8 il D >. . C) 






96 inches, which inequality can be used AB = 8 
to determine the width w of the poster? 
A 96 = 2(36) + 2w B 96 < 2(36) + 2w A 12 B 8 C 6 D 4 
C 96 = 36 + 2w D 96=36+w 
4. If the area of a circle is 16 square meters, Grid In 
what is its radius in meters? . . 
8 16 A/a 9. Allie sketched her walking route. The 
A t B ea C m curved part is a semicircle with a radius of 
D lon E 14472 10.5 meters. If Allie walks this route 10 
times, how many meters does she walk? 
5. If you double the length and the width of a Round to the nearest meter. 
rectangle, how does its perimeter change? 
A It increases by 1S. mam 
B It doubles. Si 
C It quadruples. 
D It does not change. 34 m 
= 6. Mr. Tremaine needs to find the area of his 
; backyard so that he can buy the right Extended Response 
amount of sod for it. What is the area? 
A 192 fe 22 ti 10. Suppose you have 120 feet of fence. 
f B 360 ft Part A What is the greatest possible 
; C 456 fe 12 ft rectangular area you can enclose? 
D 720 #2 Part B What are the dimensions of the 
| 38 ft rectangle that has this area? 
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Rati ical 


Expre assions : 


tä 





S 


p Study Organizer 


Make this Foldable to help you organize 
information about the material in this chapter. 
Begin with a sheet of 11" by 17" paper. 


@ Fold the short sides to meet in 
the middle. 





@ Fold the top to the bottom. 


Bi sa 


: © Open. Cut along second fold 








mF | to make four tabs. 
F — © Label each tab as shown. 
Reading and Writing As you read and study the 
| chapter, write examples and notes under each tab. 
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Project 


You are to design three swimming pools that hold a total of 200,000 
gallons of water or less. You will need to meet the following requirements. 
Pool #1: a square with semicircles on each side, at least 5 feet deep 
Pool #2: a rectangle with semicircles on the sides, at least 4 feet deep 
Pool #3: a circle, at least 3 feet deep 






Pool #2 


Working on the Project 
Work with a partner to solve the problem. 


e Suppose a square swimming pool measures 20 
feet on a side. If the pool is 5 feet deep, how many 
cubic inches of water does it hold? How many 
gallons? (Hint: 1 gal = 231 in’) 

è Find the diameter of a circular pool that is 3.5 feet 
deep and holds 16,000 gallons of water. 





e Use a spreadsheet to find the dimensions. 
e Use drawing software to draw each pool. 


inter NET Research For more information about swimming pools, 


visit: 


Presenting the Project Q 


Prepare a brochure of your designs. Include the following information: 


e diagrams of the three pools with dimensions labeled, 
e the volume of each pool and the total volume of the water, and 
e a paragraph describing how you found the dimensions of each pool. 
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What You'll Leam 


You'll learn to describe 
the relationships 
among sets of 
numbers. 


Why It’s Important 
Meteorology 
Meteorologists use 
real numbers when 
determining the 
duration of a 
thunderstorm. 

See Exercise 16. 





Look Back 


Venn Diagram: 
Lesson 2-1 






In Lesson 3-1, you learned about rational numbers. Natural numbers, 
whole numbers, and integers are all rational numbers. These sets are 
listed below. 


Natural Numbers: {1 

Whole Numbers: (ie AE 

Integers: Pee et eee 

Rational Numbers: {all numbers that can be expressed in the form £, 
where a and b are integers and b + 0} 


ee ee 
i a 


Recall that repeating or terminating decimals are also rational numbers 
because they can be expressed as pm where a and b are integers and b + 0. 
The square roots of perfect squares are also rational numbers. For 
example, V 0.16 is a rational number since V 0.16 = 0.4. However, V21 
is irrational because 21 is not a perfect square. 


The Venn diagram shows the relationship among the different types of 
rational numbers. For example, the set of whole numbers is a subset of the 
integers. This means that all whole numbers are integers. Similarly, all 
rational numbers are real numbers. 





In Lesson 8-6, you learned about irrational numbers. A few examples of 
irrational numbers are shown below. 
-y3 


0.1010010001 ... T 0.153768 ... 


The set of rational numbers and the set of irrational numbers together 


form the set of realinumbers. Numbers such as V —1 and 4 + V—9 are 
called complex numbers. The set of complex numbers includes all of the real 
numbers as well as numbers involving square roots of negative numbers. We will 
not deal with complex numbers in this text. 


Real Numbers 
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Examples Name the set or sets of numbers to which each real number belongs. 





~ This number is an integer and a rational number. 
9 12 i 12 i i 
3 Since = 4, this number is a natural number, a whole 


number, an integer, and a rational number. 





V95 = 9.746794345... It is not the square root of a perfect 
square. So, it is irrational. 


3» 0.7 This repeating decimal is a rational number since it is 


equivalent to £. 7 + 9 = 0.777777... 





Since — V4 = —2, this number is an integer and a rational 
number. 
Your Turn Name the set or sets of numbers to which each 


real number belongs. Let N = natural numbers, 
W = whole numbers, Z = integers, Q = rational 
numbers, and I = irrational numbers. 


a. 3.141592... b. -V9 c. 0.1666666... d 2 


4 e. 0 


If you graph all of the rational numbers, you will still have some 
“holes” in the number line. The irrational numbers “fill in” the number 
line. The graph of all real numbers is the entire number line without any 
“holes.” 


aA H 
-5-4-3-2-1 012345 


This property of real numbers is called the Completeness Property. 


Completeness Each real number corresponds to exactly one point on the 


AOAO ice number line. Each point on the number line corresponds to 
TEU elit exactly one real number. 





You have learned how to graph rational numbers. Irrational numbers 
can also be graphed. Therefore, every real number can be graphed. Use a 
calculator or a table of squares and square roots to find approximate 
values of square roots that are irrational. These values can be used to 
approximate the graphs of square roots. 
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Examples 





Find an approximation, to the nearest tenth, for each square root, 
Then graph the square root on a number line. 


V3 
Enter: [2nd] [V ] 3 [ENTER] / 732050808 


An approximate value for V3 is 1.7. 


V1 V3 V4 
—$—_}—_e—_+}——_——_ > 
0 1 2 3 


~V12 
Enter: (CO) [V ]12 —3.464101615 


An approximate value for ~V 12 is —3.5. 


—V16-V12-V9 
SO OT 
-5 —4 -3 -2 
Your Turn 


f. V6 g. aos 


Determine whether each number is rational or irrational. If it is 
irrational, find two consecutive integers between which its graph 
lies on the number line. 


V47 


V36 < V47 < V49 
6 < V47 <7 


47 is not a perfect square. So, its square root is irrational. 
The graph of V47 lies between 6 and 7. 


~\26 
ag 4/95 < = 95 


-6 < -V26 < -5 
26 is not a perfect square. So, its square root is irrational. 


The graph of -V26 lies between —6 and —5. 


Your Turn 


h. V64 i. —V/28 
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You have solved equations with rational number solutions. Some 
equations have solutions that are irrational numbers. 





w, 
Ss NA 
Example U) The time tin seconds it takes for a pendulum i 
to complete one full swing (back and forth) I 
is given by the equation t = 27, £, where H f 


€ is the length of the pendulum in meters. / 
Suppose a pendulum has a length of 4.9 
meters. How long does it take the pendulum ww ————_ 
to complete one full swing? 


tee [E 
t = 2m 98 
= 27, Er Replace € with 4.9. 
= 2n V 0.5 
Enter: 2 [7] [V ] 0.5 [ENTER] 4.442992938 


The pendulum will complete one full swing in about 4.4 seconds. 


Check for Understanding 


4 Communicating 1. Give an example of a number that is an Vocabulary 
_ Mathematics integer and a rational number. real numbers 
2. Give two counterexamples for the statement 

all square roots are irrational numbers. 





3. Write a square root that is an irrational number. 


Guided Practice Name the set or sets of numbers to which each real number 
belongs. Let N = natural numbers, W = whole numbers, Z = integers, 
Q = rational numbers, and | = irrational numbers. (Examples 1-5) 


gar A/ 36 5. 0.3131131113... 6. 4 7. 02 


A Find an approximation, to the nearest tenth, for each square root. 


Then graph the square root on a number line. (Examples 6 & 7) 
8. V7 go. 720 10. V32 11. V54 


Determine whether each number is rational or irrational. If it is 
irrational, find two consecutive integers between which its graph 
lies on the number line. (Examples 8 & 9) 


12. V63 13. -V25 14. -V147 15. V49 
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16. Meteorology To estimate the amount 
of time t in hours that a thunderstorm 
will last, meteorologists use the formula 


t where d is the diameter of the 


i d? 
~ V 216’ 
storm in miles. (Example 10) 
a. Estimate how long a thunderstorm 
will last if its diameter is 
8.4 miles. 
b. Find the diameter of a storm that will 
last for 1 hour. 








Practice Name the set or sets of numbers to which each real number 
belongs. Let N = natural numbers, W = whole numbers, Z = integers, 
Q = rational numbers, and | = irrational numbers. 
17. -3 18. V17 19. 0 20. 2 
21. —5 22. 1.202002... 23. V81 24. 0.125 
25. -V/121 26. 2 27. 0.834834... 28. -2 


Find an approximation, to the nearest tenth, for each square root. 
Then graph the square root on a number line. 


29. V3 30. V8 31. -V10 32. V17 
33. —\/40 34, \/37 35. \/52 36. —\/99 
Homework Help 37. \/108 38. -V112 39. \/250 40. V300 


Determine whether each number is rational or irrational. If it is 
irrational, find two consecutive integers between which its graph 
lies on the number line. 


41. V16 42. -V/12 43. V41 44. \/24 

45. -V81 46. V66 47. -V7 48. V98 

See page 720. 49. V125 50. V144 51. -V169 52. 220 
53. Graph v2 m, and — V35 on a number line. 

54. Write 2.4, 2.41, and V6 in order from least to greatest. 





Applications and 55. Science Refer to Example 10. Suppose a pendulum has a length of 





Problem Solving 18 meters. How long does it take the pendulum to complete one 
ol Wo, full swing? 
‘oe a 
06. Geometry The radius of a circle is given by r = = where A 


\ ii 
is the area of the circle. Suppose a circle has an area of 25 square 
centimeters. What is the measure of the radius? 
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57. Electricity The voltage V ina circuit is given by V = V PR, where 
P is the power in watts and R is the resistance in ohms. A circuit is 
designed with two resistance settings, 4.6 ohms and 5.2 ohms, and 
two power settings, 1200 watts and 1500 watts. Which settings are 
required so the voltage is between 75 and 85 volts? 


58. Geometry Find the area of each rectangle. Round answers to the 
nearest tenth. (Hint: Use the Pythagorean Theorem.) 


a. b. 


59. Critical Thinking Find all numbers of the form Vn such that n is 


a natural number and the graph of V lies between each pair of 
numbers on the number line. 


a. 4and5 b. 4.25 and 4.5 


Mixed Review 60. Find the solution of the system of inequalities y = x + 3 and 
y>-—x-—4. (Lesson 13-7) 


61. What is the solution of the system of equations y = x? + 2 and 
y =4x— 1? (Lesson 13-6) 


62. Graph the solution of | 4n | > 16 on a number line. (Lesson 12-6) 


Solve each inequality. (Lesson 12-2) 
63 x F3 <= 4 64. w= 143 -8 65. 3.4 + m £ 1.6 


~ 





66. Write an inequality for the graph pj mn - 
shown at the right. (Lesson 12-1) -3-2-1 01234567 


67. Graph y = 2* — 1. Then state the y-intercept. (Lesson 11-7) 


Factor each polynomial. If the polynomial cannot be factored, 
write prime. (Lesson 10—35) 


68. x? — 25y 69. 4a? — 36 70. m? +2m+4 
71. Find the degree of 5x° — 3x°y — 6xy. (Lesson 9—4) 


Standardized 72. Short Response Cleavon has $35 to spend on CDs. Suppose CDs 
Test Practice "i cost $13.85 each, including tax. Write an equation that can be used to 
DP |} determine how many CDs Cleavon can buy. (Lesson 4—4) 


73. Multiple Choice What is the value of a if 6 — (—8) = a? 
(Lesson 2-3) 


A 14 B 6 C -14 D -6 
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What You'll Learn 


You'll learn to find the 
distance between 
two points in the 
coordinate plane. 


Why It’s Important 
Engineering 
Engineers can use the 
distance formula to 
determine the amount 
of cable needed to 
install a cable system. 
See Exercise 9. 






Look Back 


Graphing Ordered 
Pairs: Lesson 2-2 





A coordinate system is 
superimposed over a map of 
Washington, D.C. Jessica and 
Omar walk from the Metro 
Center to 15" Street and then 
up 15t" Street to McPherson 
Square. How far is the Metro 
center from McPherson 
Square? This problem will be 


+ ery ABE 
solved in Example 2. === F PHE 





les 


Recall that subtraction is used to find the distance between two points 


that lie on a vertical or horizontal line. 


In the following activity, you will find the distance between two points 


that do not lie on a horizontal or vertical line. 


Hands-On Algebra 





Materials: Eh grid paper Q straightedge 


Step1 Graph M(—4, 3) and N(2, —5) on 
a coordinate plane. 


Step 2. Draw a vertical segment from M 


and a horizontal segment from N. 


Label the point of intersection P. 


Step 3 Find the coordinates of P. 


Try These 

1. Find the distance between M and P. 
2. Find the distance between N and P. 
3. What kind of triangle is AMNP? 


E 
JLH 
mD 
DONDAHS 
CORN TEEER 
CACC 
CCCNOL TT 
CERNE ee 
CCL RE 
TEONE 
CCN 


N{2, +5 


4. What theorem can be used to find MN if MP and NP are known? 


5. Find the distance between M and N. 
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In the activity, you discovered that (MN)* = (MP)? + (NP)*. You can 
solve this equation for MN to find the distance between points M and N. 
(MN)? = (MP)? + (NP) 
V (MN)* = V (MP)? + (NP)? Take the positive square root of each side. 
MN = V (MP)/* + (NP) 


The Distance Formula can be used to find the distance between any two 
points (x4, y,) and (x5, y3). 


Words: The distance d between any two points with 
coordinates (x,, y,) and (x,, y) is given by 


d= V (X% — x) + Yo — y). 
y 


i Model: 
The Distance 
Formula 
Ay) oe 
O 





Example Find the distance between points A(1, 2) and B(—3, 7). 

d = V(x, — x)? + (y - y} Distance Formula 
-= wia — 1) +7 — 3 (Xp yp = (1, 2), and (x; Yo) = (—3, 7) 
= V16 + 25 


= V 41 or about 6.4 units 


Your Turn 


a. Find the distance between points C(3, 5) and D(6, 4). 






Refer to the application 
at the beginning of the 
lesson. The Metro Center 
is located 4 blocks east 
of the intersection of 
15 Street and G Street. 
McPherson Square is 
located 2 blocks north of 
the intersection. How far 
is the Metro Center from 
McPherson Square? 


el 
omar AENA 














(continued on the next page) 
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m 





Let the Metro Center be represented by (4, 0) and McPherson Square 
by (0, 2). So, x, =4,y, = 0, X% = 0, and y, = 2. 


d = Vix, = x)? + (y — y} Distance Formula 
= V0- 4} + 2- 0} (xı, Y1) = (4, 0), and (x5, Y,) = (0, 2) 


= V 20 or about 4.5 blocks 





The Metro Center is about 4.5 blocks from McPherson Square. 
McPherson Square, 


Washington, D.C. 





Suppose you know the coordinates of a point, one coordinate of 
another point, and the distance between the two points. You can use 
the Distance Formula to find the missing coordinate. 


FELUL- %9 Find the value of a if G(4, 7) and H(a, 3) are 5 units apart. 
d = V(x, — x) + (y — yy Distance Formula 
5 = Va - 4% + 3-7) (x1, Y1) = (4, 7), and (x, y) = (a, 3) 
5 = V(a— 4)? + (-4 
5 = Va? — 8a + 16 + 16 
5 = Va? — 8a + 32 
52 = (Va? — 8a + 32/ 


(a — 4)? = a2 — 8a + 16 and (-4) = 16 


Square each side. 










| 25 = a* — 8a + 32 
| 0=8? -8a +7 Subtract 25 from each side. 
| 0 = (a — 7)(a — 1) Factor. 
| 
| Look Back a-7=0 or a-1=0 Zero Product Property. 
| Zero Product a=? a=] 
Property: 





Lesson 11-4 








The value of a is 7 or 1. 








Your Turn | 


b. Find the value of a if J(a, 5) and K(—7, 3) are V29 units apart. 


Check for Understanding 


Communicating 








1. Name the theorem that is used to derive the Vocabulary 
Mathematics Distance Formula. 
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2. Tell how to find the distance between the points A(10, 3) and B(2, 3) 
without using the Distance Formula. 


2. ou Anna says that to find the distance between A(5, —8) 
FE CiOg and B(7, —6), you should take the square root of 

(7 — 5)? + [-6 — (—8)]’. Nick disagrees. He says to take the square 
root of (5 — 7)? + [—8 — (—6)]*. Who is correct? Explain your 





reasoning. 
Guided Practice Find the distance between each pair of points. Round to the nearest 
tenth, if necessary. (Example 1) 
ay. is, ~1}, OZ) 5. M(6, 8), N(3, 4) 6. Al~3, 3), 5,4) 


Find the value of a if the points are the indicated distance apart. 
(Example 3) 


7. A(3, -1), B(a, 7); d = 10 8. J(5, a), K(6, 1);d = V10 


9. Engineering The MAXTEC Company 
is installing a fiber optic cable system MERR ERE- -S 
between two of their office buildings. 
One of the buildings, MAXTEC West, is 
located 5 miles west and 2 miles north of 
the corporate office. The other building, 
MAXTEC East, is located 4 miles east 
and 5 miles north of the corporate office. 
How much cable will be needed to 
connect MAXTEC West and MAXTEC 
East? Round to the nearest tenth. 
(Example 2) 


























|| | O00) | |x 
| _| Corporate _ 
Office 













Practice Find the distance between each pair of points. Round to the nearest 
tenth, if necessary. 
10. X(5, 0), Y(12, 0) 11. A(—6, —4), B(—6, 8) 
Homework Help 12. M(—2, —5), N(3, 7) 1c Pi- 0, 0G, -3) 
er. | St. | 14. V(-—3, —4), W(-1, —2) 15. C(7, 2), D(—4, 10) 
e e 16. E(3, —6), F(9, —2) 17: G(—4, —6), H(-7, —3) 
wanas] 42 
a8 


Extra Practice 
See page 720. 





Find the value of a if the points are the indicated distance apart. 

18. A(a, —5), B(—3, —2) 4 = 5 19. D(—3, a); E(5, 2); 4 = 17 

20. Q(7, 2), R(—1, a); d = 10 21. G(7, —3), H(5, a); d = V 85 

22. T(6, —3), U(—3,a) d = V130 23. U(1, —6), V(10, a); d = V 145 
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24. 
25. 
26. 


ef. 


Applications and 28. 


Problem Solving 
o\ Wo, 
G 


"$ o 





29. 


30. 


31. 


32. 


Find the distance between ](—9, 5) and K(—4, —2). 
What is the distance between C(—8, 1) and D(5, 6)? 
What is the value of c if W(1, c) and V(—4, 9) are 13 units apart? 


Suppose M(b, 9) and N(20, —5) are V 340 units apart. What is the 
value of b? 


Geometry Triangle MNP has vertices M(-—6, 14), N(2, —1), and 
P(—2, 2). Find the perimeter of AMNP. Round to the nearest tenth. 











Geometry An isosceles triangle is a triangle with at least two 
congruent sides. Determine whether ACDE with vertices C(1, 6), 
D(2, 1), and E(4, 1) is isosceles. Explain your reasoning. 


School At Dannis State University, 

Webber Hall is located 35 meters west 

and 55 meters south of the student 

union. Packard Hall is located 

42 meters east and 30 meters south 

of the student union. 

a. Draw a diagram on a coordinate 
grid to represent this situation. 

b. How far is Webber Hall from 
Packard Hall? Round to the 
nearest tenth. 








Engineering Refer to Exercise 9. Suppose | | | | 4) MAXTEC 
the MAXTEC Company builds another East 
office building, MAXTEC North, 4 miles AXTEC b= Ty 
east and 2 miles north of the corporate act | 
office. How much cable will be needed 5,2) | | 
to connect each of the buildings to the rø a JE x 
corporate office? Round to the nearest T || 'Cbroorate 
tenth. | | | { Y (Office | 
Critical Thinking If the diagonals of a trapezoid have the same 


length, then the trapezoid is isosceles. The vertices of trapezoid ABCD 
are A(—2, 2), B(10, 6), C(9, 8), and D(0, 5). Is the trapezoid isosceles? 
Explain. 
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mixed Review Find an approximation, to the nearest tenth, for each square root. 
Then graph the square root on a number line. (Lesson 14-1) 


33. V12 34. —\/27 35. V135 


36. Solve y = —4 and y < —2x + 1 by graphing. (Lesson 13-7) 


Solve each inequality. Check your solution. (Lesson 12-3) 


k =n 3 
of. 3 = 2 38. 4 >3 39. 40 = -6 
40. Factor 12m? + 7m — 10. (Lesson 10-4) 


Standardized 41. Short Response Find the solution of |3 4 w | +4=2. 
Test Practice ve (Lesson 3-7) 
C> GD ce qA 


42. Multiple Choice The table shows 
the number of pets that have lived 
at the White House. Which two 
pets account for exactly half of the 
pets that have lived at the White 
House? (Lesson 1-7) 

A dogandcat B horse and bird 


C bird and dog D dog and horse 





Source: USA TODAY 


Name the set or sets of numbers to which each real number belongs. 
Let N = natural numbers, W = whole numbers, Z = integers, 
Q = rational numbers, and | = irrational numbers. (Lesson 14-1) 


1. 0 2. 36 3. 0.121231234... 
4. Find an approximation, to the nearest tenth, for ~\/'35. (Lesson 14-1) 
5. Write V2, 1.22, and 1.2 in order from least to greatest. (Lesson 14-1) 


Find the distance between each pair of points. Round to the nearest 
tenth, if necessary. (Lesson 14-2) 


6. A(2, 0), B(—1, 3) 7. C(4, 5), D(-3, —2) 8. E(0, —4), F(8, 7) 


9. What is the value of m if A(m, 8) and B(3, 4) are 5 units apart? 
(Lesson 14-2) 


10. Geometry A scalene triangle is a triangle with no congruent sides. 
Determine whether AXYZ with vertices X(5, 4), Y(1, 5), and Z(—1, 1) 
is scalene. Explain. (Lesson 14-2) 
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Investigation 





Materials Midpoints 
cu grid paper 
In Lesson 14-2, you learned how to find the distance between two points 
SE ruler in a coordinate plane. In this Investigation, you will learn how to find the 
midpoint of a segment. The midpoint of a line segment is the point on 
g scissors the segment that separates it into two segments of equal length. 
Investigate 


1. Graph A(—2, —1), B(6, —1), C(10, 3), and D(2, 3) on a coordinate plane. 
a. Connect the points. What type of figure is formed? 


b. ian yakai a Coordinates Coordinates of Coordinates 
of First Point Second Point of Midpoint 


coordinates as 
shown. 


c. Fold the paper so that points A and B coincide. Crease the paper 
to mark the midpoint of AB. Label this point E. Find the coordinates 
of point E. Why is point E the midpoint of AB? 

d. Fold the paper so that points B and C coincide. Crease the paper 
to mark the midpoint of BC. Label this point F. Find the coordinates 

| of point F. Continue this process with points C and D and points 
| D and A. Label the midpoints G and H, respectively. Record the 
coordinates of these midpoints in your table. 
e. Draw AC and BD. These are the diagonals of the figure. Find 
the midpoints of AC and DB. Label the midpoints M and N, 
respectively. What are the coordinates of M and N? What appears 
to be true about the midpoints of the diagonals? 


f. Draw EG and FH. What are the coordinates of their midpoints? 


g. Notice the triangles formed on the inside of the figure. Explain any 
relationships that exist between the triangles. You may cut out the 
triangles to help see the relationships. 
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2. Graph X(—3, —3), Y(3, —3), and Z(3, 5) on a coordinate plane. 
a. Connect the points. What type of figure is formed? 


b. Make a table and 
record the coordinates Coordinates Coordinates of Coordinates 






as shown. of First Point Second Point of Midpoint 


| 


c. Use paper folding to find the midpoints of the segments. Label 
the midpoints U, V, and W as shown in the table. What are the 
coordinates of the midpoints? Record the results. 


d. Draw YW. Compare the measures of YW, XW, and ZW. What 
appears to be true? Use the Distance Formula to verify your results. 







e. Draw WU and WV. Four triangles are formed. Explain any 
relationships that exist between the triangles. You may cut out 
the triangles to help see the relationships. 


3. Refer to the tables. Study each pair of first point coordinates, second 
point coordinates, and the corresponding midpoint coordinates. 


a. Explain how the concept of mean, or average, can be used to find 
the midpoint of a segment. 


b. Write a formula to find the midpoint of two points X(a, b) and Y(c, d). 


Extending the Investigation | 





In this extension, you will continue to investigate midpoints. 


* Graph points A(3, 2), B(—1, —6), and C(—5, —4) on a coordinate plane. Connect the 
points to form a figure. Using the Midpoint Formula you discovered in Exercise 3b, 
determine the coordinates of the midpoints of each side of the figure. Label the 
points D, E, and F. Use the Distance Formula to verify that the midpoints separate 
each segment into two equal lengths. 


* Use the Midpoint Formula to determine the midpoint of each pair of points. 
a. M(4, 3), N(2, 5) b. R(1, 0), S(—3, 2) Ca C13, —6), D =a) 


_ Presenting Your Investigation 


Here are some ideas to help you present your conclusions to the class. 


* Make a poster showing the results of your research. Include the tables, graphs, and 
formula for finding the midpoint of a segment. List any relationships you discovered. 


* Discuss any similarities in the triangles formed inside of the figures. 


i oro — 








CANET, Investigation For more information on 
midpoints, visit: www.algconcepts.com 
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’ ; does the character from the comic yell “the square root of sixteen” 
What You’ll Leam Why does the character fre y f 


} » j j y ` O ? 
You'll learn to simplify when hitting the golf ball: 


radical expressions, FoxTrot 
Why It’s Important 


Science Scientists 
can use radical 


expressions to find 
the speed of a river. 
See Exercise 41. 





FOXTROT© 1998 Bill Amend. Reprinted with permission of UNIVERSAL PRESS SYNDICATE. All rights reserved. 


The expression V 16 is a radical expression. Since the radicand, 16, is a 


perfect square, V16 = 4. In Lesson 8-5, you learned to simplify radical 
expressions using the Product Property of Square Roots and prime 
factorization. You can simplify radical expressions in which the radicand 
is not a perfect square in a similar manner. Recall that the radicand is the 
number or expression under the square root symbol. 












Simplify V75. 
V75 =V3°5°-5 Prime factorization 
=V3°25 5xX5=25 


Product Property of Square Roots 





V5 
5or5V3 Simplify V25. 


V3 
-V3 


Simplify each square root. Leave in radical form. 


a. V68 b. V375 


Sports Link On a softball field, the distance from second base to home plate is 
V 800 meters. Express V 800 in simplest radical form. 
, V 800 = V2:2:2:-2:-2-5:-5 Prime factorization 
inter NET =V16-2-25 4x4=16,5X5=25 


CONNECTION 


Data Update For the 
latest information on 
softball, visit: 
www.algconcepts.com 


= V16: V2- V25 Product Property of Square Roots 
=4-V/2-5 Simplify V16 and 25. 
= 20V2 


The distance is 202 meters. 
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The Product Property can also be used to multiply square roots. 


Simplify V5 + V35. 
V5: V35 = V5.: V5-7 Prime factorization 
= V5- V5- V7 Product Property of Square Roots 
V5 x V5 = V5 
=5. V7 or5V7 Simplify. 


FELL 










2 
S$ 


Simplify each expression. Leave in radical form. 


d. V10 - V30 







Look Back 


Quotient Property 
of Square Roots: 
Lesson 8-5 


To divide square roots and simplify radical expressions that involve 
division, use the Quotient Property of Square Roots. A fraction containing 
radicals is in simplest form if no radicals are left in the denominator. 


. . 2 
Example Simplif V32 
nee A 
`a = 52 Quotient Property of Square Roots 


SATS 32+4=8 
=V2-2-2 Prime factorization 
SNIP 12a 


= 2V2 Simplify. 





; To eliminate radicals from the denominator of a fraction, you can use 
a method for simplifying radical expressions called rationalizing the 





M5 


10 





Simplify 


— —— e ~ 





(continued on the next page) 
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\ 








= Simplify. 





r P Product Property of Square Roots 





= or ~^ Simplify. 





Binomials of the form aV/b + cVd and aVb — cVd are conjugates of 


each other because their product is a rational number. 










Look Back 


Product of a Sum 
and a Difference: 
Lesson 9-5 


(6 + V3)(6 = V3) = 6¢ — (3) Use the pattern (a + b)(a — b) = qz — by? 
to simplify the product. 
= 36-3 
= 39 


Conjugates are useful for simplifying radical expressions because their 
product is always a rational number. 


Example Simplify —°—. 
“ P gaa 


To rationalize the denominator, multiply both the numerator and 
denominator by 3 + V2, which is the conjugate of 3 — V2. 








5 SO a = 6 ù 3+ V2 Notice that 3+ V2 — 1 
Bye E a V l 9 34V2 
AG) BAD Distributive Property 
gt — (y/292 (a — b)(a + b) = a2 — b? 
n 184+ 6V2 eee 
ae feo a Simplify. 
_ 18+6V2 
7 


ae LED Simplify each expression. Leave in radical form. 
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Radical expressions are in simplest form if the following conditions 
are met. 


A radical expression is in simplest form when the following three 
ST itm conditions have been met. 


ziiimiii@m 1. No radicands have perfect square factors other than 1. 
CUIRIS 2. No radicands contain fractions. 
3. No radicals appear in the denominator of a fraction. 





Consider the expression V2. It appears that V2 = x. However, if 


x = —3, then V (—3) is 3, not —3. For radical expressions like V2 use 
absolute value to ensure nonnegative results. The results of simplifying a 
few radical expressions are listed below. 


Væ = |x| Ve =xrVr Vidar V8 =2PVx V6 = |x3| 


For Vx3, absolute value is not necessary. If x were negative, then x° 
would be negative, and Vx is not a real number. Why is absolute value 
not used for V x4? 


Example Ið Simplify V 98ab7c*. Use absolute value symbols if necessary. 
V 98abec4 
=V2-7-7-a-P-c Prime factorization 
= V2-49-a: b- ct 7x7 = 49 
= V2- V49 - Va- Vo- Vé Product Property of Square Roots 
tA en Fs Wa [b| +c? Simplify. 


=7 | b | 2\/2a The absolute value of b ensures a 
nonnegative result. 











Your Turn 


Simplify each expression. Use absolute value symbols if necessary. 


k. V 63ab? I. V 200x23 





Check for Understanding 






1. Explain why absolute values are sometimes Vocabulary 


needed when simplifying radical expressions 
containing variables. 


2. Explain how you can show whether 8 + V2 
and 8 — V2 are conjugates. 








radical expression 
rationalizing the 
denominator 
conjugates 
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LaToya says that, in simplest form, the expression 





d OD 











2 __ is written as °— An Greg disagrees. He says it 
3 + V5 
| 3- V5 ) ; | | 
should be written as z Who is correct? Explain your reasoning. 


State the conjugate of each expression. Then 


å . I i 
Guided Practice D Getting Ready multiply the expression by its conjugate. 





Sample: 1 + V7 Solution: The conjugate is 1 — V7. 
4+ Vn -V7) =12- (v7 
=1-/7or-6 
4.5- V6 5. 2+V8 6. 2V7 -3V2 
Simplify each expression. Leave in radical form. (Examples 1-6) 
7. V75 8. V96 9. V6- V15 
v36 V3 1 
10. Th => 12. 
V3 V7 6-—V3 


Simplify each expression. Use absolute value symbols if necessary. 
(Example 7) 


13. Vry 14. V50min° 


15. Geometry The radius of the circle is 32 
units. Express the radius in simplest form. 


(Example 2) 























Practice Simplify each expression. Leave in radical form. 
16. V45 17. V98 18. \/280 
19. \/500 90. 1000 21. V/2-V/8 
22. V6- V18 23. 3V5- V5 24. V8- V12 
og V48 og: Ma o7 30 
V3 cya " 2 
3 
28. x 29, V4 30. V5 
Extra Practice V5 V12 
See page 721. 34. 2 39 5 4 
4- V3 raan N2 r ET, 
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ications and 
Problem Solving 


ot Wo 





(a 
G 





Mixed Review 


® WWw.algconcepts.com/self_check_quiz 


Simplify each expression. Use absolute value symbols if necessary. 


34. V l6¢h4 35. V 40m? 36. V 47cêd 
37. V54a2b3 38. V 125rst 39. Virs 


40. Quilting The quilt pattern Sky Rocket is 
shown at the right. Suppose the legs of 
the indicated triangle each measure 
8 centimeters. Use the Pythagorean 
Theorem to find the measure of the 
hypotenuse. Express the answer as a 
radical in simplest form. 





41. Science An L-shaped tube like the 
one shown can be used to measure the 
speed V in miles per hour of water in a 


river. By using the formula V = V 2.5h, 

where h is the height in inches of the Ve 

column of water above the surface, the 

speed of the water can be found. 

a. Suppose the tube is placed in a river and the height of the column 
of water is 4.8 inches. What is the speed of the water? 

b. What would h be if the speed is exactly 5 miles per hour? 


| 
water 
7 ak 


42. Critical Thinking Is the sentence Va : b = Va - Vb true for negative 


values of a and b? Explain your reasoning. 


43. Point J is located at (—1, 5), and point K is located at (m, 2). What is 
the value of m if the points are V18 units apart? (Lesson 14-2) 


Name the set or sets of numbers to which each real number 
belongs. Let N = natural numbers, W = whole numbers, Z = integers, 
Q = rational numbers and | = irrational numbers. (Lesson 14-1) 


44. 0.75 45. -V144 46. =? 
47. Use substitution to solve y = 2x + 3 and y — 2x = —5. (Lesson 13-3) 


48. Solve 15 > a — 3 > 10. Graph the solution. (Lesson 12-5) 


49. Short Response Tell whether 9 is closer to V79 or V89. 
(Lesson 8—6) 
50. Multiple Choice Two dice are rolled. Find the probability that a 


number less than 5 is rolled on one die and an odd number is rolled 
on the other die. (Lesson 5-7) 


1 2 
A> B 3 C 


D 


Wile 
A | Go 


Lesson 14-3 Simplifying Radical Expressions 619 





14-4 





What You'll Learn To find the exact perimeter of quadrilateral ABCD, you will need to add 


radical expressions. 
You'll learn to add I 


and subtract radical 
expressions. _ 


A 6V3cm B 
Why It’s Important 
Hobbies Knowing 5V2cm 8 V2 cm 
how to add radical 
expressions can help k 
you find the perimeter aviam Y 


of a sail on a sailboat. 
See Exercise 37. 


Radical expressions with the same radicands can be added or 
subtracted in the same way that monomials are added or subtracted. 


Monomials Radical Expressions 
5x + 3x = (5 + 3)x 5V2 + 3V2 = (5 +3)V2 


ap, = 8x = 8V2 
bakiak i 8v2 








Adding and 8y — 2y = (8 — 2)y 8V3 = 2V3 = (8 — 2V3 
Subtracting _ en 
Monomials: = 6y 7 6V3 


Lesson 9-2 | 
Notice that the Distributive Property was used to simplify each radical | 
expression. 


Examples Simplify each expression. 


D 6V7-2V7 
6V7 — 2V7 = (6 — 2)V7 Distributive Property 
= 4V7 


Py 5V5 4+3V5-18V5 
5V5 + 3V5 - 18V5 = (5 +3 — 18)V5 Distributive Property 
= —10 V5 


Your Turn 


a. 8V6 + 3V6 b. 5V2 - 12/2 
c. 4V3 + 7V3 - 2V3 d. 31/13 —2V/13 +613 
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Refer to the beginning of the lesson. Find the exact perimeter of 
quadrilateral ABCD. 


P = 6V3 + 8V2 + 8V3 + 5V2 Like terms: 6 V3 and 8V 3; 
8V2 and 5V 2 
=6\/3 + 8V3 + 8V2 +5V2 Commutative Property 
= (6 + 8) V3 15 > 5)V2 Distributive Property 


= 143+ 3/2 


The exact perimeter of quadrilateral ABCD is 14/3 + 13V2 
centimeters. 





In Example 3, the expression 14/3 + 132 cannot be simplified 
further for the following reasons. 


e The radicands are different. 
e There are no common factors. 
e Each radicand is in simplest form. 


If the radicals in a radical expression are not in simplest form, simplify 
them first. Then use the Distributive Property wherever possible to 
further simplify the expression. 


Example 


Simplify 2V/20 — V45. 

2V/20 — V45 = 2V/ 22-5 - V/3?2-5 Prime factorization 
= 2(2 V5) = (3V5) Simplify. 
= 4V5 -3V5 


=(4= 3)V5 Distributive Property 


= 1V5 or V5 













Your Turn Simplify each expression. 


e. 4V7 - 5V12 f. 7V18 + 3V50 


1. Describe in your own words how to add radical expressions. 


2. Explain why you should simplify each radical in a radical expression 
before adding or subtracting. 


3. Explain how you use the Distributive Property to simplify the sum or 
difference of like radicals. 
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Express each radical in simplest form. Then 


i : N . 
Guided Practice N Getting Ready determine the like radicals. 
Sample: 5V6, 3V5, SV 20 Solution: 5V6 = 5V6 
3V/5=3V5 . 
3V/20=6V5 / 
4. 4\/2, -3V/18, 2V6 5. -3V/10,4V5, -5V3 
6. -2V7,6V14,5V/28 7. 4/12, -7V 6, -6V27 
Simplify each expression. (Examples 1, 2, & 4) 
8. 7V6 +4V6 9. 4V5 - 2V5 
10, 8v3 = 313 473 ti. 3V7 = gy7 = 27 
12. 5/27 + 2/48 13. 2/50 — 4\/32 
14. Geometry Find the exact perimeter B 
of triangle ABC. (Example 3) 
3V5m 3V5m 
A 6m C 


Exercises (eee Re HS SH BD 







Practice Simplify each expression. 
15. 4V3 + 2V3 16. 12V2 + 3V2 
omenork Help 17. 15V5-V5 18. 5V2 - 8V3 
tite 19. -6V7 + 10V7 20. -7V/3 - 23 
b naa 7a 2. 5V5 + 3V5- 10 V5 22, 6V7 - 5V7 + 8V7 
e eee) 2. TWD =— 1690/2 4+ 8V5 24.5V1+2V11 - 4V1 
8, 23, 27-34 
EX ee oe 5, 6-4/6 +108 26. -9\/14 +214 - 614 
97. 4V3 + 5V12 28. —2\28 + 3V7 
29. 2V18 — 5V8 30. 3V/63 - V112 
31. V50 + V108 + V18 32. —4\/27 — 5V32 + 2V75 
33. Simplify 2V20 — V180 — 324. 
34. Write -2\/50 + 51/48 + 7/98 in simplest form. 


Applications and 35. 


Problem Solving 
o\ Wo, 


G 


Geometry The perimeter of D s 

quadrilateral DEFG is 14V7 feet. 4 

What is the missing measure? 3V7 ft 2V7 ft 
G 4V7 ft ; 
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ate oA D 





Close to Home 36. Media Refer to the comic. Suppose 
Seen the first team member says “V7,” 
the second says “9/7,” and so on. 


a. Write an expression that could be 
used to determine the response of 
the fourth student in line. 









— 
COUNT OFF BY THE 
SQUARE ROOT OF 7? 


b. Determine the response of the fourth 
person in line. 

c. Suppose the coach asks the students 
to count off by V3. Find the response 
of the last person in line. 


CLOSE TO HOME© 1994 John McPherson. Reprinted with permission of UNIVERSAL PRESS SYNDICATE. 
All rights reserved. 


37. Hobbies Ling is making a model of a 
sailboat. The dimensions of one of the 
sails are shown in the diagram. 


a. Find the missing measure. (Hint: Use 
the Pythagorean Theorem.) 


b. Determine the exact perimeter of the 
aii 2V3 in. 7 








38. Critical Thinking Is the set of irrational numbers closed under 
addition? Explain your reasoning. 


39. Simplify V 45mn?p?. (Lesson 14-3) 

Find the distance between each pair of points. Round to the nearest 

tenth, if necessary. (Lesson 14-2) 

40. C(-—3, 5), DU, 8) di: M4 -2), 5-6, -1) 

42. Geometry The base of a triangle measures 3 feet more than its 
height. The area of the triangle is 20 square feet. Write and solve 
a quadratic equation to find the height and base of the triangle. 
(Lesson 11-4) 

Factor each monomial. (Lesson 10-1) 

43. —26a°b? 44. 36xy*z 


45. Short Response Find the product of a + 2c anda — 2c. (Lesson 9-5) 






































46. Multiple Choice The scatter plot Stereo Systems 
shows the relationship between the = OTT] 
cost of a stereo system and the 750 ee attend 
rating it received by a consumer Cost 7007] 
group. Which of the following best omer | Soe Rees 
describes the relationship? 550 tert ty er 
(Lesson 7—4) 50054-7194 | 
A positive B dependent 0123 i 7 8 910 


C no pattern D negative 
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What You’ll Learn 


You'll learn to solve 
simple radical 
equations in which 
only one radical 
contains a variable. 


Why It’s Important 
Engineering 

Engineers use radical 
equations to determine 
the velocity of roller 
coasters. 

See Example 5. 


The speed of a roller coaster as it travels 
through a loop depends on the height of 
the hill from which the coaster has just 
descended. The equation s = 8V h — 2r 
gives the speed s in feet per second where 
h is the height of the hill and r is the 
radius of the loop. 





Suppose the owner of an amusement park wants to design a roller 
coaster that will travel at a speed of 40 feet per second as it goes through a 
loop with a radius of 30 feet. How high should the hill be? This problem will 
be solved in Example 5. 


Equations like s = 8V h — 2r that contain radicals with variables in 
the radicand are called radical equations. To solve these equations, first 
isolate the radical on one side of the equation. Then square each side 
of the equation to eliminate the radical. 


Solve each equation. Check your solution. 
Vx+5=8 
Vx+5=8 
Vx+5-5=8-5 Subtract 5 from each side. 
Vx =3 
(Vx) = 3? Square each side. 
x=9 
Check: Vx +5 =8 
V9+528 Replace x with 9. 
Se es EG 
S=8 +7 
The solution is 9. 
Vm+3+2=6 
Vm+3+2=6 
Vmt+3+2-2=6-2 
Vm+3=4 
(Vm +3} = 4 


Subtract 2 from each side. 


Square each side. 


m+3=16 
m+3—3=16-—3 Subtract 3 from each side. 
m= 13 Check this result. 


The solution is 13. 
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Solve each equation. Check your solution. 


a. Vy-6=4 b. Va—-1+5=7 


You can use a graphing calculator to solve radical equations. 





Graphing 
Calculator Tutorial 


See pp. 724-727. Find the solution of Vx + 5 = 8. 
Step 1 Set the viewing window for x: [0, 15] by 1 and y: [0, 15] by 1. 
Step 2 Press Y=]. Enter the left side of the equation, Vx + 5,as Y}. 
Enter the right side of the equation, 8, as Y,. 


Step 3 Press [GRAPH) to graph the equations. 


Step 4 The solution of the equation 
is the intersection point 
of the two lines. Use the 
INTERSECT feature to find 
the intersection point. 


Enter: [CALC] 5 


The graph intersects at the point (9, 8). The solution is the 
x-coordinate, 9. 





Intersection 
n=9 y= 





Try These 
1. Solve the equation in Example 2 by using a graphing calculator. 
2. Use a graphing calculator to find the solution of Your Turn Exercise b. 


3. What changes must be made to the graphing calculator before finding 
the solution of Your Turn Exercise a? 


Squaring each side of an equation may produce results that do not 
satisfy the original equation. So, you must check all solutions when you 
solve radical equations. 


Solve each equation. Check your solution. 
Vn+2=n-4 
Vn+2=n-4 
(N Nn + 2) =(n - 4)? Square each side. 


n+2=n*-—8n+16 


n—-n+2—2=n*-8n+16—n-—2 Subtract nand 2 from each side. 
0 =n? — 9n + 14 
0 =(n — 7)(n — 2) Factor. 


(continued on the next page) 
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n-7=0 or n-2=0 Use the Zero Product Property. 





n=/7 n=2 
Check: Vn +2=n-4 Vn+2=n-4 
V74+227-4 V2+222-4 
V9 23 V4 2 -2 
J= , 2#-2 


Since 2 does not satisfy the original equation, 7 is the only solution. 


4 V3h-5+5=h 
V3h-5+5=h 


i ba b a a bad ba Subtract 5 from each side. 
Vo= 9 =4m9 
(V 3h — 5} = (h — 5} Square each side. 


3h — 5 = k? — 10h + 25 
3h — 3h — 5 + 5 = k? — 10h + 25 — 3h + 5 Add —3h and 5 to each side. 
0 = hk? — 13h + 30 


0 = (h — 10)(h — 3) Factor. 
h-an of k-3=0 Use the Zero Product 
ba 105 kass Property. 


Check: V3h-5+5=h VYon~B+S=— kh 
V 3010) = 5 +5.2 10 WV oo) ~ 8 FS 3 
Voo~5+5 2. 10 YRS 

V25 +5210 V44+523 


5 +5 2 10 2943 
isi ff 7 #3 


Since 3 does not satisfy the original equation, 10 is the only solution. 


Your Turn 


c. Vdt+1l=d-1 d. 3x —-14.4+.x=.6 





Radical equations are used in many real-life situations. 


Refer to the application at the beginning of the lesson. How high 
should the hill be? 





Explore You know the speed of the coaster and the radius of the 
loop. You need to know the height of the hill. 
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’ oe | | 
pus AS Plan Use the equation s = gVh 2r to find the height of the hill. | 
A J o 
Data Update For the Solve - =B h Oy | 
t information on 
het outari, visit: 40) - -8Vh — -2(30) Replace s with 40 and r with 30. 
www.algconcepts.com 40 = 8 Wh 6 zO 
r. | = = as 2 Divide each side by 8 
5= Vh- 60 
=(Vh—-60)* Square each side. 
25 =h — 60 
25 + 60=h-60+60 Add 60 to each side. 
85 =h 


The height of the hill is 85 feet. 


Examine Check the result. 
s=8Vh-—2r 
40 2 8/85 — 2(30) Replace s with 40, h with 85, and 
40 2 3\/85 — 60 r with 30. 
40 2 8/25 


40 28-5 
40=40 , 


The answer is correct. 








1. Tell the first step you should take when solving Vocabulary 
a radical equation. 
2. Explain why it is important to check radical 


equations after finding possible solutions. 


Math Journal 3. Write an example of a radical equation. Then write the steps for 
CE solving the equation. 





Sample: Vy —1=4 Solution: Vy-—1=4 
y= Y= + 

y—1=16 

4. Vx=7 5. Vat+5=2 6. 9=V2c-3 
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Solve each equation. Check your solution. (Examples 1—4) 


7. Vx-4=7 8. Va-2-5=3 
9. Vm+54+1=m 10. V1+2x=x+1 


11. Engineering Refer to the application at the beginning of the lesson. 
Suppose the owner of an amusement park wants to design a roller 
coaster that will travel through a loop at a speed of 56 feet per second 
after descending a 120-foot hill. What should the radius of the loop 
be? (Example 5) 





Practice Solve each equation. Check your solution. 

12. Vx =3 13. Va = —4 
14. 7 = V7m 15. V -3d = 6 
16. Vy+5=0 17. 0= Vx -2 
18. Vm—4=6 19. Vw+6=9 
20. 3= V4n+1 2k I= y2=-35 





Homework Help 


For See 
Exercises | Examples 
12-23, 30-33 







22. V8h+1-5=0 ao. 2= Voo~- S76 
24. Vx+6=x 25. p= V 5p — 6 
20. VE~- P= f—2 27. Vk-2+4=k 
oo. t= V 2t + 6 A. 2° Va~s=7 


i= 
30. Solve fa = 6. 


31. Find the solution of | 2 —§8=2. 


Applications and 32. Science The speed of sound S, in 
Problem Solving meters per second, near Earth’s 
surface can be determined using the 


formula S = 20V t + 273, where t is 
the surface temperature in degrees 
Celsius. Suppose a racing team 

has designed a car that can travel 
340 meters per second, in hopes of 
breaking the sound barrier. At what temperature will the speed of 
sound be 340 meters per second? 





—— 


33. Science The formula t = i= can be used to determine the time f, 


in seconds, it takes an object initially at rest to fall s meters. In this 
formula, g is the acceleration due to gravity in meters per second 
squared. 
a. Suppose a rock falls 7.2 meters in 3 seconds on the moon. What 
is the acceleration due to gravity on the moon? 
b. Suppose a rock falls 78.4 meters in 4 seconds on Earth. What is the 
acceleration due to gravity on Earth? 
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34. Critical Thinking Find two numbers such that the square root of their 
sum is 5 and the square root of their product is 12. 


Mixed Review Simplify each expression. (Lesson 14-4) 
35. -7V5 + 2V5 36. 4V7-3V28 37. -V 54- V18 + V24 


Simplify each expression. Leave in radical form. (Lesson 14-3) 


a 40. ——= 
V3 ‘=a 





38. V5- V12 39. 


41. Find the solution of y = ox — 4and y = —3 by graphing. 
(Lesson 13-1) 


Write an inequality for each graph. (Lesson 12-1) 


42. we 43. | a a maa. 
-A -3 -2-1 0 1 2 -=g © 1 Z @ 


Test Practice / «= the number of mice triples every 4 months. How many mice will 
there be after 3 years if none of them die? (Lesson 11-7) 


pet Practice // 44. Short Response There are two field mice living in a barn. Suppose 


45. Short Response Suppose y varies inversely as x and y = 18 when 
x = 15. Find y when x = 12. (Lesson 6—6) 


* Simplify each expression. Leave in radical form. (Lesson 14-3) 


e 2. V5- V25 i aa 


7+ V5 


4, Write V 16x? in simplest form. Use absolute value symbols if necessary. 
E (Lesson 14-3) 


Simplify each expression. (Lesson 14-4) 


5. 3V5 + 9V5 
6. 2V40 — 7V2 + 6 V10 


7. Geometry The perimeter of AABC is 16 V2 inches. Find 
the value of x. (Lesson 14—4) Exercise 7 


Solve each equation. Check your solution. (Lesson 14-5) 
8. Vx =4 9. Va+8=0 10. Vm +3=5 








y 
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TEE Study Guide and Assessment 





Understanding and Using the Vocabulary —_ivternet 


Review Activities 


After completing this chapter, you should be able to define For more review activities, visit: 
each term, property, or phrase and give an example or two www.algconcepts.com 

of each. JY 
conjugates (p. 616) radical equations (p. 624) rationalizing the 

Distance Formula (p. 607) real numbers (p. 600) denominator (p. 615) 


Choose the correct term to complete each sentence. 
1. To find the distance d between any two points (x,, y,) and (x,, y»), use the formula 
(V (Xp — X4)? — Gp — A ay man ia y,)). 

. The product of conjugates is (sometimes, always ) a rational number. 


. Rationalizing the denominator is a way of eliminating (radicals, perfect squares) from the 
denominator of a fraction. 


Natural numbers, whole numbers, and integers are all (irrational, rational ) numbers. 
The expression (V 7ab, V 8mn) is in simplest form. 
Radical equations (sometimes, always) have more than one solution. 


© N 


The number 0 is a (whole, natural) number. 

Binomials of the form aVb + cVd and aV/b — cVd are (conjugates, radical equations). 
. The equation Vx + 4 = 0 has (one, no) real solution. 

10. The set of (integers, real numbers) contains the sets of rational and irrational numbers. 


OPNA 


Skills and Concepts 
Objectives 








e Lesson 14-1 Describe the relationships Name the set or sets of numbers to which 
among sets of numbers. each real number belongs. Let N = natural 
numbers, W = whole numbers, Z = integers, 
V16 = 4; so V16 is a natural number, a Q = rational numbers, and | = irrational 
whole number, an integer, and a rational numbers. 
number. 1 
11. -I 12: 7 
The number —3 is an integer and a rational 13. -V25 44. 24 
number. 6 
2.151151115 . . . is not the square root of a Find an approximation, to the nearest tenth, 


for each square root. Then graph the square 
root on a number line. 


15. V5 16. -V15 
17. Viu 18. —\/260 
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perfect square. So, it is an irrational number. 
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Objectives and Examples 


e Lesson 14-2 Find the distance between 
two points in the coordinate plane. 


Find the distance between points A(3, —2) 
and B(5, 8). 
d= V (xy — x4)? + Yn — yy)" 
= V (5 — 3)* + (8 — (-2))? 
= V (2)* + (10)? 
= V4 + 100 
V 104 
10.2 


Q Il 


e Lesson 14-3 Simplify radical expressions. 


\/288 = V122. 2 
=12V/2 





? * Lesson 14-4 Add and subtract radical 
i = expressions. 
© 8V7 -6V7 =(8 -6V7 
o BV2+4V2 -7V2 = (13 +4-7V2 
j =10V2 
E V54 + Vog = 1/32 64+ VÆ.6 


=3V6+4V6 
= (3+ 4yV6 or 7V6 










Review Exercises 


Find the distance between each pair of 
points. Round to the nearest tenth, if 
necessary. 


19. P(1, 2), Q(4, 6) 


20. J(—6, —3), K(1, 0) 
21. X(4, -1), Y(-2, 5) 
22. R(—9, —5), S(—2, 19) 


Find the value of a if the points are the 
indicated distance apart. 

23. G(a, 2), H(-3, 5); d = V13 

24. C(4, —7), D(—6, a); d = V 116 


Simplify each expression. Leave in radical 
form. 





25. \/50 26. V3- V6 
\/54 V7 
a ee og. -L 
V2 V13 

aj, = ae 

" 4-5 ” 4314/9 


Simplify each expression. Use absolute 
value symbols if necessary. 


31. V300a2bc* 32. V 121m°ntp? 





Simplify each expression. 

33. 2V5 + 5V5 

34. 3V8 — 6V8 

35. -5V6 + 14V6 - 9V6 
36. 12V3 - 14V3 + 6V3 

37. 7V2 + 5V18 

38. —5\/40 + 10V/10 


39. Simplify 2V/45 — 5/80. 
40. Write 2V/45 + 3V75 — V50 in simplest 


form. 
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@ Extra Practice 
See pages 720-721. 








Objectives and Examples 


e Lesson 14-5 Solve simple radical equations 
in which only one radical contains a variable. 


Solve Vx + 4 — 8 = —5. 


Vx+4-8=-5 
Vx+4-8+8=-5+8 

Vx+4=3 

(Vx +42 = 3 

x+4=9 
x+4-4=9-4 

x=5 


The solution is 5. 


Review Exercises 


Solve each equation. Check your solution. 


41 


.Wy=5 42. Vm = -3 
. Voh = 9 44, \/—4a =8 


.7=Va+10 46. Vn -12=15 
~t-1=V3t+7 448 V4x-3=x 
i Solve j$ =5. 

Find the solution of 3x +2=5 


Applications and Problem Solving 


51. Weather The graph shows record low 
temperatures. Name the set or sets of 
numbers to which the temperatures 
belong. (Lesson 14-1) 


Record Lows 





_ 90 

% -80° 

E-P 

pod se 

=i E i E. 
hai Prospect Creek, Rogers Pass, Allagash, 


Alaska Mont. Maine 
Jan. 23, 1971 Jan. 20, 1954 Jan. 14, 1999 


Source: National Oceanic and Atmospheric Administration 


52. Geometry Quadrilateral EFGH is a square 
with vertices E(2, 5), F(6, 1), G(2, —3), and 
H(—2, 1). (Lesson 14-2) 

a. Draw quadrilateral EFGH ona 
coordinate plane. 

b. Determine the perimeter of the figure. 
Round to the nearest tenth. 
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53. Gems The weight of the largest pearl 


55. 


ever found in a giant clam is about 


V 200 pounds. Express the weight in 
simplest radical form. (Lesson 14-3) 


. Geometry Triangle XYZ has a perimeter 


of 28\/5 inches. What is the measure of 
side YZ? (Lesson 14-4) 


X 


6v5 in. 





Y xin. Z 


Nature The equation S = 3Vd gives the 
speed S of a tidal wave in meters per 
second if d is the depth of the water in 
meters. (Lesson 14-5) 
a. Suppose a tidal wave is traveling 
186 meters per second. What is the 
depth of the water? 


b. What is the depth of the water if a 


tidal wave is traveling 153 meters 
per second? 





wv 


1. Name two examples of each of the following. 
a. integer b. irrational number c. rational number 


9. Write a pair of conjugates. 


Name the set or sets of numbers to which each real number belongs. 
Let N = natural numbers, W = whole numbers, Z = integers, 
Q = rational numbers, and | = irrational numbers. 


3, 2 4. 0 5. —0.45275563 ... 6. -V81 
7. Graph V5, —V3, and 4.5 on a number line. 
8. Write 3.22, —3.22, V11, and 3.2 in order from least to greatest. 


Find the distance between each pair of points. Round to the nearest 
tenth, when necessary. 


9. G(7, 4), H(—2, 4) W a Yy 9 2) 11, ALIAS 1) 
12. Suppose A(5, m) and B(8, 1) are 5 units apart. What is the value of m? 


Simplify each expression. Leave in radical form. 


13. \/80 14. V3-V/27 15. 4V3 - V6 


16. V% Ti: 


V8 
19. -4\/7 + 6V7 -—12V7 20. 5/18 — 21/50 





S$ 


"FNS 


Simplify each expression. Use absolute value symbols if necessary. 


21. V 25a9þ2 22. \/56m*np 


Solve each equation. Check your solution. 


233..Vb+8=5 OA. VW4x -3=6-2x 


25. Science The distance d in miles a person can see on any planet is 


given by the formula d = sao 


miles and h is the height of the person in feet. Suppose a person 6 feet 
tall is standing on Mars. If the radius of the planet is 2109 miles, how far 
can the person see? Round to the nearest tenth. 


where r is the radius of the planet in 
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CHAPTER 


Preparing for Standardized Tests 










Systems of Equations Problems 


On standardized tests, you will often need to translate problems 
into systems of equations and inequalities. You will also need 

to solve systems of equations using substitution or addition 
methods. 


The 
( Princeton 
Review 





To solve systems of 
equations on 
standardized tests, try 
adding them first. This 
technique may work 
because the systems 
often are of the form 
x+y=6andx-y=4 


State Test Example SAT Example 


If 2x + 3y = 20 and 3x + 2y = 40, what is the 
value of x + y? 


Hector has 20 coins. They are all quarters and 
nickels. The total value is $2.20. Which system 


of equations can be used to determine the 
number of quarters g and the number of 
nickels n? 


A gt+n=20 

0.30gn = 2.20 
B qgt+n= 20 

0.25g + 0.052 = 2.20 
C q+n=20 

0.05g + 0.25n = 2.20 
D q+n=20 


0.25q + 0.05n = 20 


Hint First write the equations in words and 
then translate them into symbols. 


Solution The number of quarters plus the 
number of nickels is 20. 


g +n = 20 


The value of the quarters plus the value of the 
nickels equals the total value. The value of 
the quarters is 25 cents times the number of 
quarters or 0.25g. The value of the nickels is 

5 cents times the number of nickels or 0.05n. 


0.25q + 0.05n = 2.20 


The answer is B. 
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Hint Look for ways to solve a problem 
without lengthy calculations. 


Solution Read carefully. You must find the 
value of x + y, not the individual values of x 
and y. 


Add the two equations. 


2x + 3y = 20 
+ 3x + 2y = 40 
ox + Sy = 60 


Notice that the coefficients of x and y are both 
5. Divide each side of the equation by 5. 
Simplify each term. 


5x + Sy 60 
5 CUO 
l 2 
B(x + y) _ 68 
pol o K 
l l 
x + y= 12 


The value of x + y is 12. The answer is 12. 








After you work each problem, record your 
answer on the answer sheet provided or on 
a sheet of paper. 


Multiple Choice 


1. Jared’s total score on the SAT was 1340. 
His math score m was 400 points less than 
twice his verbal score v. Which system of 
equations will help determine his scores? 


A m + v = 1340 B m + v = 1340 
m = 2v — 400 m = 400 — 2v 
C m += 1340 D m — v = 1340 
400m = 2v m = 2v — 400 


2. The flag for Monroe High School has an 
area of 120 square feet. A new flag will have 


a width 15 times the width of the old flag. 


The length remains the same. What is the 
area, in square feet, of the new flag? 


A 160 B 180 C 240 D 360 


3. At what point do the lines with equations 
y¥ = 2x — 2 and 7x — 3y = 11 intersect? 


A (5, 8) B (8, 5) c (2, -1) 
5 25 9 

Eog) Eles) 

4, Triangle LMN is P 

? similar to triangle L 

: PQR. What is PQ? S 

| A 4.4in. 7 in. 

E B7in. 

i 5in. 8in. R 
C 10 in. ein See 
D 11.2 in. 


E 5. Which equation 
= Tepresents the line 






graphed? 

A y= -5x -2 

B y= -ix +2 

Ciy = 4-2 D y=}x+2 
phe 
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oot 


Grid In 
9. ZABC is a right angle, 


6. Gina has x marbles and Dawn has y 


marbles. Together they have q marbles. If 
Gina gives Dawn 3 of her marbles, then 
they will have an equal number. How 
many marbles does Dawn have? 




















q—6 ' q+6 
i ž a 2 c fa 
D gqg-3 Eq+3 
. What is the slope of 
a line parallel to the 
line graphed? 
oak 
a AO B 3 
1 
C 3 D 3 


. What value of n makes the equation true? 


9” — 8" = 1” 


A -1 BO 
C 1 D 2 


BC bisects Z EBD. 
If mZ ABD is 130, 
then what is x? 





Extended Response 


10. Talent show tickets are 


$3 for adults and $2 for 

students. Ticket sales of at least $600 are 
needed to cover costs. At least 5 times as 
many students as adults attend. 


Part A Write a system of inequalities to 
find the number of adult and student 
tickets that need to be sold. Let x represent 
the number of adult tickets and let y 
represent the number of student tickets. 


Part B Graph the system of inequalities. 
Give one example of adult and student 
ticket sales that would solve the system. 
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FOLDABLES 

















Make this Foldable to help you organize 
information about the material in this chapter. 
Begin with a sheet of notebook paper. 


@ Fold lengthwise to the holes. 








Cut along the top line and 
then cut ten tabs. 





Label the tabs using the 
vocabulary words in the 
chapter. 








Reading and Writing Store the Foldable in a 
3-ring binder. As you read and study the chapter, 
write notes and examples under the tabs. 
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Project 


Although penguins waddle slowly on land, the gentoo penguin of 
Antarctica is thought to be the fastest swimming bird in the world. Use 
the formula d = rt to model the distance d, rate r, and time t of the 
penguin. Suppose the penguin swims a distance of 20 miles. The 


equation that relates t andr tod is 20 = rt. 


In this project, you will graph 20 = rt and describe the graph. You will 
then choose four other values for d and graph their equations. 


Working on the Project 


Work with a partner and choose a strategy. Here are 
some suggestions to help you get started. 


èe Choose several values of r and solve the equation 
for t. Write the results as ordered pairs (r, t). 

è Graph the ordered pairs on a coordinate plane. 

è Research the average distance that four other 
animals could travel in one hour. 

Technology Tools 

èe Use a spreadsheet or a graphing calculator to 
prepare your graphs. 





LOOK Tor é pattern 
Draw a diagram 
Make a table. 
Work backward 


Jse an equation. 


Make a graph 


Guess and check 





e Use presentation software to prepare and give your presentation. 





CONNECTION A re CE 
QORTFOLIO 


Presenting the Project 


Prepare a presentation of your findings for your animals. Make sure that your 


presentation includes: 


è a table of ordered pairs and a graph for each value of d, 


è an explanation of your findings, including a comparison of the graphs, and 


tnter NET Research For more information about animal speeds, visit: 


® a discussion of how these graphs differ from the graph of an equation 
such as d = 20t. Use the terms direct variation and inverse variation in 


vour discussion. 
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a 4 
What You’ll Leam A fraction denotes a quotient. In algebra, the fraction —~; is called a 
You'll learn to simplify rational expression. In a rational expression, both the iiA and 
rational expressions. denominator are polynomials. 
Why It’s Important 
Photography 


Photographers use 
a rational expression 





iCCUEUE A rational expression is an algebraic fraction whose numerator and 


SCSI denominator are polynomials. 





to find the amount Every polynomial is a rational expression because it can be written as a 
of light that falls quotient with 1 in the denominator. 

on an object. 

See Exercise 63. Zero cannot be the denominator of a fraction because division by zero 





is undefined. In the expression =o z, if x = —3, the denominator equals 


zero. SO, any value assigned to a variable that results in a denominator of 
zero must be excluded from the domain of the variable. These values are 


called excluded values. 


A function that contains a rational expression is called a rational function. 
You can use the graph of the rational function of a rational expression to 
investigate excluded values of the variable. 


Graphing 
Calculator Tutorial 
See pp. 724-727. 





The screen shows the graph of the rational function y = — L The graph is 


made up of two branches. One branch is in the first quadrant and the 
other branch is in the third quadrant. 


SE, 





Try These 
1. Explain why the graph has two branches. 
2. Describe what happens to the graph as the value of x approaches 0. 


3. Explain why the two branches of the graph do not touch each other. 
How does this relate to the excluded value of x? 


638 Chapter 15 Rational Expressions and Equations 


4. Graph each function. State the excluded value(s) of x. 
] ] 








a. y= b. y= 








x=] 7-2 
Se aoe ___ | 

Oo 542 d. y= a- 
ae Se = l 

a y oar f. y (x + 3)(x + 4) 





5. Make a conjecture about how to find the excluded values of a 
rational expression without using a calculator. 








Examples Find the excluded value(s) for each rational expression. 
5m 
2+m 
Exclude the values for which 2 + m = 0. 
2+m=0 
m = —2 


So, m cannot equal —2. 










6 
Look Back é ala — 4) 
Exclude the values for which a(a — 4) = 0. 
Zero Product 






Lesson 11-4 a=0O or a-—4=0 Zero Product Property 





So, a cannot equal 0 or 4. 





Exclude the values for which n? — 25 = 0. 
n> —25=0 

(n+ 5)(n —5)=0 Factor n? — 25. 

n=-—-5 or n=5 Zero Product Property 

So, n cannot equal —5 or 5. 





Your Turn 


7 

= 

J 
ig 
k: 
j; 
re 
pe 

‘a 
? 
ie 
a. 


2s 3x m ri 
g-3 " x(x + 2) ' at—-a-6 








Recall that you can simplify a fraction by using the following steps. 






e First, factor the numerator and denominator. 


e 


e Then, divide the numerator and denominator by the greatest common 
factor. 


i ® www. algconcepts.com/extra_examples Lesson 15-1 Simplifying Rational Expressions 639 
















Example In the 1960 presidential election, more than 60% of the registered 
voters cast ballots. No presidential election since 1960 has had a 


greater voter turnout. Express 60% as a fraction in simplest form. 


History Link 


o — 60 
60% 100 
UF EE i. i 
~ -actor 6( ( 
2.2.5.5 Factor 60 and 100. 
1 1 
£*2+3«5 3 oo | g 
— = "U () 0 WEF EE 
7.2.5.7 OS The GCF of 60 and 100 1 5 
1 1 


Simplify each fraction. 


15 12 


3D * 30 





You can use the same procedure to simplify rational expressions 
that have polynomials in the numerator and denominator. To simplify 
means that the numerator and denominator have no factors in common, 
except 1. 





Examples Simplify each rational expression. 
a 8a7b 
From this point on, Dab? 


you can assume that 

ie hd E 8a?b _ 2-:2-2-aʻa:b i 

all values that give a Eaa Note that a + 0 and b # 0. 
denominator of zero nP | 

are excluded. DB T 


= pp ory The GCE is 4ab. 


L l ko 








2x—2 
5x —- 5 
2x2 _ 2x— I) Factor 2x — 2 and 5x — 5. 


aoe. gwel 


= arD or $ The GCF is (x — 1). 







ala + 1) 
a*+3a+2 
Look Back pi ne 
ey = Mat) Factor a* + 3a + 2. 
Factoring a+ 3a+2 (a+ 2)(a+1) 
Trinomials: 


| 
ts ata F 1) 


Lesson 10-3 a 
(a + 2) F 1) ato 
l 


The GCF is (a + 1). 
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Fs 
x*-—x-6 
x2-9 _ (x-3)(x +3) | _ 7 | 
x—x-6 “actor x* — 9 ae & G, 
x —x-6 (x + 2)\(x —3) Factor x* — 9and x 
l 
era aa. r+3 


m (x + 2)(x—3) Or 5 The GCF ts (x — 3). 
























4-20 
x7—4x+4 
4 fi 2X 2 Z — 5) 4 
1 it. O ‘actor 4 — 2x Ż — Ax + 4. 
—4x+4  (x—-2(x—-2) Factor 4 — 2x and x* — 4x 
Me = das FA B aa k 
(x — 2)(x — 2) Factor —1 from (2 — x). 
l 
ye mat e i 
= Te Hie) or 5 The GCF is (x — 2). 
Your Turn Simplify each rational expression. 
14y°z p, 12026? _ 3y-9 
8yz4 "18° " 4y- 12 
» . etd) k a? — 24-8 | x? — 4x 
J- ` @+3a+2 ' 16- x? 





Guided Practice 








1. Explain why 2 is an excluded value for ~ ` 7 Vocabulary 
l l rational expression 
2. List the steps you would use to simplify a excluded values 
rational expression. rational function 


Sam and Darnell are trying to simplify ~ ziz Sam says 
the answer is ~. Darnell says it is already in simplest 
form. Who is correct? Explain your reasoning. 


3. poe 


HAULE i Factor each expression. 








Sample 1: 5y + 15 Sample 2: x? + 5x + 6 

Solution: 5(y + 3) Solution: (x + 3)(x + 2) 
4. 4x — 20 5. 16x? — 20x 6. y? +6y +8 
7. œ — a — 20 8. n2? — 3n — 18 9. x? — 10x + 24 


Find the excluded value(s) for each rational expression. 
(Examples 1-3) 


4a Ze 2 
x= 2 4. a(a + 6) 12. x*— 2x — 15 
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Simplify each rational expression. 


14. 


13. 


16. 


19. 


22. 


8 

20 

Kix + 3) 
7(x + 3) 
x*+ 2x -8 
x2 + 5x +4 


17. 


20. 


ae 

25x2 

3y + 9 

4y + 12 
x2+ 6x +5 
x2 + 3x — 10 


(Examples 4-9) 


19. 


18. 


7AP 


Sports The National Hockey League team that wins the first game 
of the best-of-seven series for the Stanley Cup has about an 80% 
chance of winning the series. Express 80% as a fraction in simplest 
(Example 4) 


form. 











Source: NHI 











Practice Find the excluded value(s) for each rational expression. 
23. = 24, = 4 25, 276 
26. rS TETEE) 28. m3 
29. 30. GHEE 31. I 
Simplify each rational expression. 
10 12 15 

aaa OF. ae EA 34. = 
DE 36. 37, =b 
38. PA 39. A 40. ea 
n ARSE ot ge SE a 
47. Da 48, m4 49. ae 
56, 57. vk 58. 7era 
59. Write -i in simplest form. 
60. What are the excluded values of x for ae 
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61. 


applications and Investing lhe equation 


problem Solving y ` : can be used to estimate Double Your Money 
o\ Wo, how long it will take to double 





Oo : : 
an investment. In the equation, 


y is the number of years, and x 
is the annual interest rate 
expressed as a percent. How 
long would it take to double 
your money if it is invested at 
an annual rate of 8%? 


‘O 





At the Movies 







62. Entertainment The graph (number seen by adults per month) 
shows the number of films uoo pi 
that adults see in a theater Five > 
in a typical month. ormore | 


2% 
Three 
or four 

0 
8% Two 
9% 
Source: TELENATION/Market Facts Inc 


Photography The intensity of light that falls on an object is given by 
the formula | = TE In the formula, d is the distance from the light 


a. What fraction of adults 
see one movie? 

b. What fraction of adults 
see three or more movies? 


63. 


source, P is the power in lumens, and I is the intensity of light in 
lumens per square meter. An object being photographed is 3 meters 
from a 72-lumen light source. Find the intensity. 
64. Critical Thinking Write rational expressions that have the following 
as excluded values. 


a. 0 b. —3 cC. —2 and 7 


(Lesson 14-6) 


66. Vy =2V5 


Solve each equation. 


65. Vx =4 


Mixed Review 


67. Vn -3=4 


Simplify each expression. 


2V3 + V3 + 4V3 


68. Va+4=29 


(Lesson 14-5) 


70. 6V5 - 3V5 + 10V5 


69. 

71. 4V3 + V12 72. 2V50 + 3V5 

73. Find the distance between J(2, 1) and K(5, 5). (Lesson 14-2) 
Standardized 74. Short Response The sum of two numbers is 9. Their difference is 3. 
Test Practice 7. Find the numbers. (Lesson 13-4) 
“> D> ce 

75. Multiple Choice Which property or properties of inequalities allow(s) 


you to prove that if 2y + 8 > 18, then y > 5? (Lesson 12-4) 
A Distributive Property B Addition Property 
C Division Property D Addition and Division Properties 
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What You’ll Learn 


You'll learn to multiply 
and divide rational 
expressions. 


Why It’s Important 
Carpeniry 


Carpenters divide 
rational expressions to 
find how many boards 
of a certain size can 


be cut from a piece 
of wood. 
See Exercise 42. 





Two rational expressions can be multiplied or divided just like two 
rational numbers. 


You can use two methods to multiply rational numbers. 


e Method 1 


Multiply numerators and multiply denominators. Then 


divide each numerator and denominator by the greatest common factor. 


e Method 2 Divide numerators and denominators by any common 
factors. Then multiply numerators and denominators. 


Method 1 
Multiply, then simplify. 
a O S 
` 2 BW 
| 
= T or $ The GCF is 2. 


Both methods have the same result. 


Method 2 
Simplify, then multiply. 
= > = é $ 2 is a common factor. 
] 
me 
5 


You can use the same methods to multiply rational expressions. 
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Method 1 Method 2 
Multiply, then simplify. Simplify, then multiply. 
ss. al. oes S ‘: +i. 2X (T 
(x + 1)? x x(x + 1) (x + 1) x (x + 1)(x+T) a 
-xuri _ =—5 
Moe T(x + 1) (x + 1) 
= 2 
= (x+1) 
Find each product. 
6r? 10rs 
5s% 6r’ 
ú" IOa Srs isi 
Method 1 52'e T 3o Multiply. 
P l Fa ATF 
= 222 SBMA E w? Simolif 
ZB °B lL Ae a- 5 ree 
| 1 11111 
X tpi 
6r? 10rs K- WZ o. p 
Method 2 — y = . 
5. 6b CB! gË Simplify. 
| s | | 
2 i 
== Multiply. 





9 _3m_ n+2 





n+2 9m? 
|] | 
3m_n+2 _ Bu j3 > i i 
™_— ea — ee i u-e—"C_—_—_——_ 4 9 : ~ Fa 
n+2 9m? n+? g Ù "LANAN + 2 are common, actors. 
| 3 n 


1 
3m 


y—3 2y2+10y 

















3 
"TS 2y — 6 
y-3 2y*+10y y-3 2y(y+5) , 
TI y- 6 = yos E Factor 2y- + 10y and 2y — 6. 
l l ! 
_ y¥=—S LZyyt+s) 2,y — 3,andy + Sare 
ated 2—3) common factors. 
ae 
=F Ory 
x? —3x—10 x 
— 2-25 x+2_ (x+5(x-5) x+2 Factorx? — 25 and 
x? — 3x — 10 x (x — 5)(x + 2) x x? — 3x — 10. 
l 
l aet 5—5) . ¥+2 x —5and x + 2 are 
GS) 4-2) x common factors. 
| oe tits 
x 
. 
‘ Your Turn Find each product. 
> alia 20y? p 22. 12x 
E ey SOx 8 (x + 2)(x — 2) 
| n—2 3 a*+6a+9 a-2 
$ 6. 6 n? — 2n d. az —4 at+3 
look 
Back To divide a rational number by any nonzero number, multiply by its 
Reciprocal: reciprocal. You can use the same method to multiply rational expressions. 
Lesson 4-3 5 
, ; Yy $ Z m l 
z = > = é s £ = — of pr + ry — 5 ` y ir — of 
Les 5 = 1s =. 
= 4 2 s A — 32 z Y 
3 xy 
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LW, 
oN, 
= A O 





Example 3 The Indianapolis 500 is a 500-mile automobile race. Each lap is 
Sports Link 25 miles long. How many laps does a driver complete to race the 
entire 500 miles? 





To find the number of laps, divide 500 by 25: 


500 + 25 = 7“ $ > Express 500 and 94 as improper fractions. 


— 





_ 500 2 a ee oe 
=7 5 The reciprocal of 7 ÍS T 

100 
ANA 5 is a common factor 

1 5 `` i 
| 

200 

==) or 200 


A driver completes 200 laps. 

















Examples Find each quotient. 
6x? , 2x 
y y 
6x3. 2x _ 6x3 y . 2x o 
r Tn The reciprocal of F 
3x y 
= f 2, x, and y are common factors. 
ym Biin factors 
1 11 
3x2 
= —+ or 3x7y 
2m + 8 
y m+s5 aiia; 
2m+8 - _ 2n+8 1 ia etnies 
a ie (m+ 4)=- — a Ses The Fradins of (m + 4) is 
m+ 4° 
_ 2(m+4)._ 1 , 
mia: Factor 2m + 8. 
l 
— Umr 1 — 
= a5 ` my4 (+ 4) is a common factor. 
__2 
m+5 
Your Turn 
12y | 3xy xX +4x+3 
m f, AE + +9) 
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Sometimes it is necessary to factor —1 from one of the terms. 


oo L 
Find ESE 4 22 
2y 





oxy — 
ele | ra "Sak s -s p 4 OXY The recivr | 2 yv. OXY 
2y À 6xy a 2y So le reciprocal of ton IS J y 
s ATAT., S Factor x* — 4. 
2y =x 
= tar- 2) E caeaeei Oxy Po ee a 9) 
2y Te- Factor —1 from 2 = x. 
| 3 1 
x + 2)(x—2 XY 
= t ae — x — 2, y, and 2 are common 
—1(x-—2) I 
11 | factors. 


aaia or —3x(x + 2) 





Check for Understanding 





Communicating 1. Identify and correct the error that was made while finding the 
Mathematics quotient. 
y P=. ati 3a a+5 


3a ` 15  (a+5(a-5) 15%? 


11 l 
a See: aaa 
(a+5)\(a-—5) Yea 5a(a — 5) 


l 5a 


MathJournal 2. Write a short paragraph explaining which method you prefer when 


finding the product of rational expressions: to simplify first and then 


multiply or to multiply first and then simplify. Include examples to 
support your point of view. 


Guided Practice HA Eli Find the reciprocal of each expression. 











Sample 1: 7 Sample 2: (a + b) 
Solution: The reciprocal is E Solution: The reciprocal is = l 5 
x? St. | 
3. 4. y 5. x+5 6. y+ 6 
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<_€£$E$$£$£ COCO 


Find each product. (Examples 1-4) 
a*b ( 
£ bèc d 
2% — 10 a. 
m xt+x-12 x-5 
Find each quotient. (Examples 6—8) 
12a 3a? 
Ên bc ` bc 
n x i y2 
| 
15. 


5(n — 1) | . 
8. “i n- F) 
10 y uE da. E at. 
l 2y y* — 5y +6 
9x1 
12, — + 3x47 
7—-5x+6,3-x 
14. 7,2 n 


Sewing It takes 1S yards of fabric to make one flag for the school 


color guard. How many flags can be made from 18 yards of fabric? 


(Example 5) 



































































Practice Find each product. 
2 
abc Sx Y 6a? 12n 
16, =< 17. 5 18. oreo 
Homework Help 19 3(a—b) _ a 20 2(a + 2b): 5 24 76.125 
22, +W, 4 Me 
Nay ey 'x+4 P47 +D 
Ces | s | 24, Sea 8. 243 25, 2-9. e+ 14 
Extra Practice 96 a E 97 AE siad. Ca 
Peer e fot a 
Find each quotient. 
VETAT d 7a%b i7 — 4xy 
26, S46 a9, Ee ee 30. 2xz + a 
2a3 q? b -9 yt + 8y +16 | 
+ (b— pH a = 
Oe eee E 32. 4b (b=3). 393. 2 + (y +4) 
2 
yY y m? +2m+1 .m+1 
34. + eo + 
yt. yrs 39 2 m — i 
36, Sa 4r+4 A o7 ŻtIx+10 , 2+ 2-15 
" 3x 6 ; x-1 1-x 
COR i a@-9 . 6-2 
38. 16-x2 x 39. 9 9742 
40. Fi e 12 
. Find the product of nd . 
8 ome. 
x2 


41. What is the quotient when — es JES 
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ications and 42. Carpentry How many boards, each 2 feet 8 inches long, can be cut 


problem Solving from a board 16 feet 6 inches long? 
ot Wo, \ 
og K \ 
43. Probability Two darts are randomly thrown 10 
yi one at a time. Assume that both hit the target. 
a. What is the probability that both will hit 2x 
the shaded region? 10 
ia 2 
b. Find the probability if x = 3. i 
44. Critical Thinking Find two different pairs of rational expressions 
TE- 
whose product is ar 
Mixed Review Simplify. (Lesson 15-1) 
14a7b*c a — 16 8 — 4x 
ae 2a%bc aa m? — 8m + 16 aii =á +4 


48. Cycling You can use the formula s = 4\/r to find the fastest speed 
at which a cyclist can turn a corner safely and not tip over. In the 
formula, s is the speed in miles per hour, and r is the radius of the 
corner in feet. If s = 8 miles per hour, find r. (Lesson 14-5) 


ait 


Use elimination to solve each system of equations. (Lesson 13—35) 


49.x+y=4 50. x + 3y = —4 51. 3a + 4b = —25 
2x = 3y=-7 x —2y =6 2a — 3b = 6 


52. Graph 2x + 3y = 12. (Lesson 12-7) 


to earn money in the summer. He estimates that his expenses will be 
$200 for gasoline and equipment. He plans to charge $25 per lawn. 
The equation P = 25n — 200 can be used to find his profits. In the 
equation, n represents the number of lawns he cuts. (Lesson 6-2) 


ect Practice // 53. Extended Response Paul wants to start a small lawn-care company 
Ci 


a. Determine the ordered pairs that satisfy the equation if the domain 
is {5, 8, 10}. 
b. Graph the relation. 


54. Multiple Choice A 60-kilogram mass is Law of the lever 
140 centimeters from the fulcrum of a shi I i 
lever. How far from the fulcrum must eo 2 
an 80-kilogram mass be to balance the Wi ) Wo 
lever? (Lesson 4-4) oder 
A 186.7 cm B 34.3 cm 
C 120 cm D 105 cm 


www.algconcepts.com/self_check_quiz Lesson 15-2 Multiplying and Dividing Rational Expressions 649 








What You’ll Learn 


You'll learn to divide 
polynomials by 
binomials. 


Why It's Important 
Aviation You can 

use polynomials to 
determine distance, 
rate, and time. 

See Exercise 32. 


In the previous lesson, you learned that some divisions can be performed 


using factoring. 


(x? + 4x + 3) + (x + 3) = 


x +4x+3 
x+3 


| 
= (e+ S)(x + 1) Factor the dividend. 


x+1 
i te 


=x+1 


Therefore, (x? + 4x + 3) + (x + 3) = x + 1. Since the remainder is 0, the 
divisor is a factor of the dividend. 


You can also use algebra tiles to model the division shown above. 


Step 1 


Step 2 


Step 3 


a Hands-On Algebra 


i wet i Fa g 
—) — 





wee ee Pee Oe :. Fe Aa 
as ~~ 


Materials: = algebra tiles 


Model the polynomial 
x* + 4x + 3. This represents 
the dividend. 


Place the x*-tile at the corner 
of the mat. Arrange the three 


1-tiles to make a length of x + 3. 


This represents the divisor. 


Use the remaining tiles to 
make a rectangle. The width 
of the rectangle, x + 1, is the 
quotient. 


Try These 


Use algebra tiles to find each quotient. Recall that you can add 
zero-pairs without changing the value of the polynomial. 


1. (x? + 6x + 9) + (x + 3) 
3. (x? + x — 6) + (x + 3) 


product mat 


x+3 


| =a, 











2. (x? — 4x + 4) + (x — 2) 
4. (x? 


+ 9) +(x + 3) 


5. What happens when you try to model (x? + 5x + 9) + (x + 3)? 


What do you think your result means? 


650 Chapter 15 Rational Expressions and Equations 





You can also divide polynomials using long division. Follow these 
steps to divide 2x? + 7x + 3 by 2x + 1. 





Step 1 To find the first term of the quotient, divide the first term of the 
dividend, 2x7, by the first term of the divisor, 2x. 





x 
2x + 1)2x2 + 7x +3 2x7 + 2x =x 
(—} 2x" + 1x Multiply x and 2x + 1. 


6x Subtract. 


Step 2 To find the next term of the quotient, divide the first term of the 
partial dividend, 6x, by the first term of the divisor, 2x. 


x+3 


2x + 1)2x2 + 7x + 3 
(—) 2x? + 1x 
6x +3 Bring down 3; 6x + 2x = 3. 
(—)6x+3 Multiply 3 and 2x + 1. 
0 Subtract. 


Therefore, (2x2 + 7x + 3) + (2x +1) =x +3. 





Examples Find each quotient. 
(64 —.3).+ Qy:1) 
3 


2y — 1)6y — 3 6y + 2y = 3 
(—)6y—-—3 Multiply 3 and 2y — 1. 
à QO Subtract. 


Therefore, (6y — 3) + (2y — 1) = 3. 


(x? — 2x — 8) + (x +2) 


x-4 
x + 2)x2 — 2x - 8 
(—) x? + 2x Multiply x and x + 2. 


—4x— 8 Subtract: —2x — 2x = —4x; bring down — 8. 
(—)—4x—8 Multiply —4 and x + 2. 
0 Subtract. 


Therefore, (x? — 2x — 8) + (x + 2) = x — 4. 


Your Turn 


a. (15a — 6) + (5a — 2) b. (x2 — 7x + 10) + (x — 2) 
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If the divisor is not a factor of the dividend, the remainder will not be 0. 
The quotient can be expressed as follows. 


remainder 


quotient = partial quotient + divisor 











Find (8y? — 2y + 1) + (2y — 1). 


4y +1 
2y — 1)8y2 — 2y + 1 
(—) 8y* — 4y Multiply 4y and 2y — 1. 


2y +1 Subtract. Then bring down 1. 
(—)2y—1 Multiply 1 and 2y — 1. 
2 Subtract. The remainder ts 2. 
The quotient is 4y + 1 with remainder 2. 


2 
sa Daal N 





So, (8y? — 2y + 1) + (2y —- 1) = 4y + 1 + 


Your Turn 


c. Find (2a? + 7a + 3) + (a + 2). 


In an expression like x? — 4 there is no x term. In such situations, 
rename the dividend using zero as the coefficient of the missing term. 












PEL LC Find (x? — 4) + (x + 1). 


eee | 
x + 1)x2+0x-—4 Rename x? — 4 as x? + Ox — 4. 
(=) x* + 1x Multiply x and x + 1. 


—1x -—4 Subtract. Then bring down —4. 
—1x-1 Multiply —1 and x + 1. 


—3 Subtract. The remainder is —3. 


3 


2 AY Sta fa 
Therefore, (x4 — 4) + (x +1) =x hareri 





Your Turn 


d. Find (a° + 8a — 20) + (a — 2). 


If you know the area of a rectangle and the length of one side, you can 
find the width by dividing polynomials. 
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“4 


W, 
o\ O 
4 on 






Find the width of a rectangle if its ex +3 


Geometry Link area is 10x? + 29x + 21 square units 
and its length is 2x + 3 units. 10x2 + 29x + 21 


To find the width, divide the area 
10x? + 29x + 21 by the length 2x + 3. 


ax 7 
2x + 3)10x2 + 29x + 21 
(<9 ee + 15x Multiply 5x and 2x + 3. 
14x + 21 Subtract. Then bring down 21. 
(—) 14x +21 Multiply 7 and 2x + 3. 
0 The remainder is 0. 


Therefore, the width of the rectangle is 5x + 7 units. 
You can check your answer by multiplying (2x + 3) and (5x + 7). 





Check for Understanding 


«+ Communicating 1. Identify the dividend, divisor, quotient, and remainder. 
| Mathematics (3K — 7k — 5) + (3k + 2) =k- 3 + zry 


2. Write a division problem represented 
by the model. 


3. Explain how you know whether 
the quotient is a factor of the 
dividend. 





Guided Practice HAUC E Find each quotient. 





Sample 1: x? + x Sample 2: 4x2 + 2x 
Solution: x Solution: 2x 
4, 3y +y 5. 6a* + 2a 6. 10x3 + 5x 


Find each quotient. (Examples 1—4) 
7. (x? + 4x) + (x + 4) 8. (a? + 3a + 2) + (a + 1) 


9. (2x2 + 3x — 3) + (2x — 1) 10, (6° + 9) + (¢—3) 


11. Geometry Find the length of a 
rectangle if its area is 2x* — 5x — 12 pasi 
square inches and its width is x — 4 
inches. (Example 5) 







2x2 — 5x — 12 
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Practice 





Homework Help 


12-15 
16-29, — 33 


io Practice 


See page 722. 









Applications and 
Problem Solving 


LW, 
ot Wo, 





Mixed Review 








Find each quotient. 


12. (12y — 4) + (3y — 1) 13. (x? — 3x) + (x — 3) 

14. (8a? + 6a) + (4a + 3) 15. (6r° — 15r) + (2r — 5) 

1s tie ++ (a + 5) 17. (x? + x — 12) + (x — 3) 
18. (s2 + 11s + 18) + (s + 2) 19. (a2 — 2a — 35) + (9-7) 
20. (c2 + 12c + 36) + (c +9) 21. (312 — 10t — 24) + (3t — 4) 
22. (2m? + 7m + 3) + (m + 2) 23. (2b* + 3b — 6) + (2b — 1) 
24. able — 21) + (a — 2) 25. (x° + 27) + (x + 3) 

26. (x3 — 8) + (x — 2) 07. (44 — 2x2 +x +1) + (x-1) 


28. Find the quotient when x* + 9x + 20 is divided by x + 4. 
29. What is the quotient when 2x* — 9x + 9 is divided by 2x — 3? 


30. Geometry The volume of a rectangular prism is x? + 6x? + 8x cubic 
feet. If the height of the prism is x + 4 feet and the length is x + 2 feet, 
find the width of the prism. 


31. Transportation The distance from 
San Francisco, CA, to New York, 
NY, is 2807 miles. To the nearest 
hour, find the number of hours it 
would take to travel this distance 
using each method of transportation 
at the given average speed. Use the 
formula d = rt. 


a. walking, 3 mph b. stagecoach, 20 mph 
c. automobile, 55 mph d. jumbo jet, 608 mph 





32. Aviation The distance d in miles flown by an airplane is given by the 
polynomial x? + 501x + 500. Suppose that x + 500 represents the 
speed r in miles per hour of the airplane. Use the formula d = rt to 
find the following. 


a. Find the polynomial that represents the time t in hours. 
b. If x = 5, find the distance, rate, and time for the airplane. 


33. Critical Thinking Find the value of k if the remainder is 15 when 
— 7x? + 4x + k is divided by x — 2. 


Find each product or quotient. (Lesson 15-2) 


3x +9 x? 2., Rê 
4, as 35. +p 
36. Sports When a professional football team from the west coast 
plays a professional football team from the east coast on television 
on Monday nights, the west coast team wins 64% of the time. 
Express 64% as a fraction in simplest form. Source: Stanford University Sleep 
Disorders Clinic (Lesson 15-1) 
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Determine whether each system of equations has one solution, no 
solution, or infinitely many solutions. (Lesson 13-2) 




















37. 38. 39. 
Solve each inequality. (Lesson 12—4) 
40. 3x — 1 > 14 41. -7y +6 48 
Standardized 42. Multiple Choice Which is the graph of y = x? +2? (Lesson 11-1) 
Test Practice 7 A LANI B INIAN ul 
Dp CID CED : | f if T 
C D 








Find the excluded value(s) for each rational expression. Then simplify. (Lesson 15-1) 


m2 — 2m x27-—4x+4 
m-—2 * x2 + 4x -— 12 


Find each product or quotient. (Lesson 15-2) 
y+3 y +5y+4 abe. ab 
' 2+8 y+ +4y+3 6a +18 ` @-9 
6 = 24 s at 3at2 6 x i x 


° a@t+a—2 a—3 "727-16 ° x2-16 


4, 


Find each quotient. (Lesson 15-3) 
7. (4? — 5y) + (y — 5) 8. (n2+2n-10)+(n-2) 9. (@-1)+ (x-1) 


10. Fast Food About 90% of Americans eat fast food in a given month. 
Of these, 60% use the drive-through window at least once. What percent 
of Americans use a fast-food drive-through at least once a month? 
Source: Moritz Marketing Research Inc. (Lesson 15-2) 








hag RE EEA IA Lesson 15-3 Dividing Polynomials 655 








What You’ll Leam 


You'll learn to add 
and subtract rational 
expressions with like 
denominators. 


Why It’s Important 
Entertainment 


Rational expressions 
can be combined to 


determine concert 
profits. 
See Exercise 35. 





Rational expressions with like denominators are added or subtracted in 
the same way as number fractions with like denominators. In the 


l | 
following example, two steps are used to subtract 70 from 


Step 1 Add or subtract the numerators. 


Step 2. Write the sum or difference 
over the common denominator. 


You can use this same method to add or subtract rational expressions with 
like denominators. Recall that in rational expressions, both the numerator 


and denominator can have variables. 


Find each sum or difference. 





f 


10° 


3 


1 


0 


2,4 
a a 
2 * 4 2+4 The common denominator is a. 
a a a Add the numerators. 
=o 
a 
Sx _ 2x 
11 11 
5x 2x _ 5x -2x The common denominator is 11. 
1 1 u1 Subtract the numerators. 
— 3X 
11 
b 3 
b+3 b+3 
_b _ _3 _b-3 i | 
b+3  b+3 b+ 3. Lhe common denominator is b + 3. 


656 Chapter 15 Rational Expressions and Equations 











ii he 





When adding or subtracting fractions, the result is not always in 
simplest form. To find the simplest form, divide the numerator and 
the denominator by the greatest common factor (GCF). 


9 3 


16 16 


6 
6 
3 


-o — 


The GCF of 4 _ 6b The GCF of 6 
and 8 is 4. 4 and 16 is 2. 
8 


nòl = le 


3 


~ 8 


Nie 


You can use similar steps to combine rational expressions. 


PET LGE Find each sum or difference. Write in simplest form. 
® 7 , 1 
10m + 10m 
7 a 1 _7+1 The common denominator is 10m. 
10m 10m 10m Add the numerators. 
-8 
10m 
4 
= -Š Divide by the GCE, 2. 
40m i; i 
2 
5m 
3 9 
5 3t 3t 


3 9 3—9 The common denominator is 3t. 
ot 643k 3t Subtract the numerators. 


i eee 
3t 
-2 
= = Divide by the GCF, 3. 
3t l 
] 
Se ad oe 
t t 


Your Turn 





A 2A 8 5 
Si _— e. 
d. 12 METT 9y y 


Sometimes, the denominators of rational expressions are binomials. 
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Examples Find each sum or difference. Write in simplest form. 












































3 1 
x t2 T x+ 2 
3 1 3+1 The common denominator is x + 2. 
x+2 + x+2 x+2 Add the numerators. 
__ 4 
r+2Z 
7 y+2 B 8 
y me 1 y —= 1 i 
y+2 8  y+2-8 The common denominator J ia? 
y-1 y-1  y-1 Subtract the numerators. 
_y—6 
si 
Your Turn 
4m z w A 
"On+3  m+3 9-42 x+2 


Sometimes you must factor in order to simplify the sum or difference of 
rational expressions. 





Examples Find each sum or difference. Write in simplest form. 
b b+8 
b+4 b+4 
b. b+8_ b+(b+8) The common denominator is b + 4. 
b+4 b+4 b+4 Add the numerators. 
_ 2b+8 
b+4 
— 20+) Factor the numerator. 
1 
s ere Divide by the GCF, b + 4. 
1 
=2 
x = Bx +3 
4x-1 4-1 
15x __ 3x+3 _ 15x — (3x +3) The common denominator is 4x — 1. 
4x-1 4x-1 4x — 1 Subtract the numerators. 
- Bra 3x3 Distributive Property 
SR e 3 
Ay = 1 
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_ 3(4x — 1) 
4x— 1 











Factor the numerator. 


|! 
= =» Divide by the GCF, 4x — 1. 


Find each sum or difference. Write in simplest form. 


m _ 3m+6 
" m+ 3 m+3 

















B 6 2x — 6 — 2% 
= 2( + 2{— A =| Replace € with ar) and w with = 


_ 26) , 2(2x) 


x+3 x+3 








a ea as Add the numerators. 


— 43+ x) Factor the numerator. 


Divide by the GCF, x + 3. 


1. Explain how the sum of two fractions with the same denominator can 
have a sum of zero. 
2. Identify the mistake in the solution to the problem below. Then write 
the correct sum. 
4x 2 _ 46+2 
AFi xt 4x42 








1 
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3. Complete the table. 





Find each sum or difference. Write in simplest 
form. 


Guided Practice 





eee aS B a 
Sample 1: 15 + 15 Sample 2: 5 9 
eee. 4b Oe am Oo eee Omen 
Solution: 15 4 A 4B Solution: 3g 9 
EST SoA 
= A5 =Oees 
2d ə 6 1 
4.545 12 12 6 10 10 


Find each sum or difference. Write in simplest form. (Examples 1-9) 








71 81 
7,542 B, 2t g, Y_ 
x 2 3 3 y y 
a 2a 2x 6 cto CZ 
Wy 2° 12 Mk a5 =o ve c~i ged 
13. Geometry Find the perimeter 
of the rectangle. (Example 10) y 
Ix- 2y n. 
Sy, 
1k 2y m 

















7 4 A OF 7 3 
. fon aoe : Q T Fy ` E 

4 m . m 19 8 8 i l5z 15% 

St _ 4t 1 a 

Meo 3 18. 33 73 Wk ee 

20. 244 21, 24 20 -£ 

Extra Practice Sy g i 4 E kr 
723. oR tee . T Pa ' 

See page a ET om n T Dm t T 
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Applications and 
Problem Solving 
ok Wo 


A 
G 





Mixed Review 





i E www.algconcepts.com/self_check_quiz 


8 6 y y 3 2 
26. —— J — — 2 
an. 5 a + 28. +I  D 


7 6 8n + 3 an—5 10m — 1 8 — 2m 
29. ——— + - iUm- 1 _ oO 2m 
x+3 x+3 30. 3n+4 3n +4 1. 4m — 3 4m —3 























E- -i Ws c—4 
32. Whe ? 
at IS ac — 3 Minus 5 3! 


x+y 
> and 











33. Find the sum of TE. 


2 


34. Geometry Find the perimeter of 
the isosceles triangle. 





35. Entertainment A musical group receives $15,000 for each concert. 
The five members receive equal shares of the money. They must pay 
0.3 of their earnings for other salaries and expenses. 


a. Write a rational expression that represents how much money each 
member of the music group receives for a concert after expenses. 


b. Simplify the expression you wrote in part a to find how much each 
member of the group receives for a concert. 


36. Critical Thinking Which rational expression is not equivalent to the 
others? 


4 _ i 2 
eG b. 5-x "x-5 " 5-x 











Find each quotient. (Lesson 15-3) 

37. (a? + 9a + 20) + (a + 5) 

39. (21> — 3y — 35) + (2y + 7) 40. (t + 12t + 36) + (t + 9) 
5x? 2 7 

41. Find the product of =a and ue? (Lesson 15-2) 


38. (x2 — 2x — 35) + (x — 7) 


42. Solve the system y = x? — 2 and y = —x by graphing. (Lesson 13-6) 


. Short Response Find (3x + y)*. (Lesson 9-5) 


. Multiple Choice About 25% of all identical twins are “mirror” 
twins—a reflection of each other. In a group of identical twins, 35 
pairs were found to be “mirror” twins. About how many pairs of 


identical twins would you expect to be in the group? (Lesson 3—4) 
A 9 B 140 
C 70 D 100 
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What You'll Learn 


You'll learn to add 

and subtract rational 
expressions with unlike 
denominators. 


Why It’s Important 


Teaching Teachers 
can use LCM when 
dividing their classes 
into groups. 

See Example 3. 


Examples 


The least common multiple (LCM) is the least number that is a common 


multiple of two or more numbers. Suppose you want to find the LCM of 
4,6, and 9. Write multiples of each number until you find a common 
multiple. 


multiples of 4: 0, 4, 8, 12, 16, 20, 24, 28, 32, 36, ... 
multiples of 6: 0,6, 12, 18, 24, 30, 36,... 
multiples of 9: 0,9, 18, 27, 36,... 


Zero is a multiple of every number, but it cannot be the LCM. The LCM 
of 4, 6, and 9 is 36. 


You can also use prime factorization to find the LCM. 


4=2:-2 6=2:°:3 9=3:°-3 


The prime factors are 2 and 3. The greatest number of times 2 appears is 
twice (in 4). The greatest number of times 3 appears is twice (in 9). So, the 
LCM of 4, 6, and 9 is 2 - 2-3-3 or 36. This is the same answer you got by 
listing the multiples. 


Find the LCM for each pair of expressions. 


15a2b, 18a° 


15a*b =3-5:-a-a-b Factor each expression. 
18a7°=2-3-3-a-a-a 


LCM =2-3-3:-5-a:a-:a-b Use each factor the greatest number of 
= 90a°b times it appears in either factorization. 


ye x7 +x-6,2x7 -—3x-2 


x*+x—-—6=(x+3)(x —2) Factor each expression. 
2x? — 3x — 2 = (2x + 1)(x — 2) 


LCM = (x + 3)(x — 2)(2x + 1) Use each factor the greatest number of 
times it appears in either factorization. 


Your Turn 


a. 12a, 8ab b. x? -9,x2 — 2x -3 
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Mrs. Reimer wants student groups of 4, 6, or 8. What is the 
minimum number of desks needed? 


Find the LCM of 4, 6, and 8. 


Teaching Link 


4=2:2 
6=2:3 
8=2:-2:-2 


LCM = 2-2-2-3o0r24 Use each factor the greatest number of 
times it appears in any of the factorizations. 
Mrs. Reimer must have at least 24 desks in her classroom. 


To add or subtract fractions with unlike denominators, first rename the 
fractions so the denominators are alike. Any common denominator could 
be used. However, the computation is usually easier if you use the least 

. Recall that the least common denominator 
is the LCM of the denominators. 





Examples Write each pair of rational expressions with the same LCD. 


-A 
2m?” 6m 








First find the LCD. 
2m2=2-m-m 

6m =2-3:-m 

LCD =2-3-m-mor 6m? 


Then write each fraction with the same LCD. 
9 s PEN « 5 5 m _ om 


Im 3 6m 6m m 6m 


1 3x 
x+2’ 4x+8 


First find the LCD. 
ttr2=x +2 

4x + 8 = 4(x + 2) 
LCD = 4(x + 2) 


Then write each fraction with the same LCD. 


Reale” 4 SX 3x 
x+2 4  4(x +2) 4x+8 A(x +2) 








Your Turn 





6. 7 x x3 
Ca S ab B gap 
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Use the following steps to add or subtract rational expressions with 
unlike denominators. 


Step 1 Find the LCD. 


Step 2. Change each rational expression into an equivalent expression 
using the LCD. 

Step 3. Add or subtract as with rational expressions with like 
denominators. 

Step 4 Simplify if necessary. 


Examples Find each sum or difference. Write in simplest form. 


5, 7 
6x 12x? 
Step 1 Find the LCD. 
6x =2°3 

12x*=2:2:3-x-x 

LCM = 2:2:3:x-x or 12x? 

LCD = 12x? 
Step 2. Rename each a with the LCD as the — 





The denominator of ——5 as is already 12x?, so only 2 č needs 
to be renamed. 


9 , 2X _ 10x nly hy 22? 
co Sig ae Why do you multiply Fx by 7 
Step3 Add. 


i. 7 _ 10x rd 


6x 12x? 12x? 12x 


> ieee 


= This expression is in simplest form. 
12x2 - 





m? — 9 = (m — 3)(m + 3) 
m- 3 =m 

LCM = (m — 3)(m + 3) 
LCD = (m — 3)(m + 3) 

















m __—3 
mz-9 m-3 
aM a SEs) a E m+3 
(m—3)\m+3) m-3 m+3 Multiply by by 3: 
m + 
= (m= 3\m +3) — PET EE The LCD is (m — 3)(m + 3). 
_ _m-—(3m +9) 
= Om = oo re Subtract the numerators. 
= TPE: AEE S STS Distributive Property 
-2m = 9 BEBI IT 
OE oS) Simplify. 
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L 
i 


Communicating 
Mathematics 


Guided Practice 




















The LCD is 2(x — 3). 











E- oe 7 
x-3 2 2-3) 
-10 ,_ 7 

as = 3) uae 3) 
_ W479 a 
= 3-3) Add the numerators. 
__ 17 

Ak = 2) 


Find each sum or difference. Write in simplest form. 








1. Write two rational expressions with 
unlike denominators in which one of the 
denominators is the LCD of the rational 
expressions. 





Vocabulary 
least common multiple 
least common denominator 


2. Explain the steps you would take to find the LCD for the expression 


3 5 , 7 oo. | 
8x2 oxy + ae Then simplify the expression. 
+ 


Ashley found the sum of 
: io 


IHA; —_ 
found the sum to be 3 = 


9 
"A dome M 
. Who is correct? Explain why. 


Malik 








and = to be 











HAUA Find the LCM for each pair of numbers. 











Sample: 10, 12 Solution: 10 = 2-5 12=2:-2:3 
LCM =2-2:-3-5o0r60 

4. 6,10 5. 8,18 6, 12,15 
Find the LCM for each pair of expressions. (Examples 1 & 2) 

7. 6xy, 154? B: x+1,27+5e+4 
Write each pair of rational expressions with the same LCD. 
(Examples 4 & 5) 

4 5 7 13 
jd da 10. 743" B+ 6 
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Exercises a e a a & ? ka e e kal * ° s k 


Practice 









Homework Help 


| eties | aee 
Exercises | Examples 
Coa a 
Oas f a 
30-51 6-8 
Extra Practice 


See page 723. 
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Find each sum or difference. Write in simplest form. 


th 


14. 


17. 


M39 
ES 


Find the LCM for each pair of expressions. 
19. 12a2, 2ab? 
21. y+2,y-4 
23. x? — 9, 3x? -8x-3 


18. 
20. 


22. x? + 9x + 14, x? + 3x +2 


3t, Of 
16m, 6mn 


13. 





= 








Astronomy Earth, Jupiter, and Saturn revolve 
around the Sun about once every 1, 12, and 30 years, 
respectively. The last time Earth, Jupiter, and Saturn 
were lined up with the sun was in 1982, and Jupiter 
and Saturn could be seen close together, high in the 
sky at midnight. In what year will this happen again? 


à n ~ 
(Example 3) 


Write each pair of rational expressions with the same LCD. 


4 1 





" m” m 


26. 


3 14 





6ab’ 4a? 


X —2 














25. 





T Pls 


99. 10k 














_ Kk 
3k + 1’ 3 + 9k 














| 

30. 2-4 31. -£ 32,144 

33. Z + 34. 5 -2 35. M41 

3. a 37. so ee 38. S 3n 

Tr 40. EZ Wnt 

AD. tan PT. EE -ETE 44 7 13 
TEET ayt4 2a+6 at3 x-2 vx 

2 AYTA r ia nre A E wn a 7 

Was. eet 9, Sethi 

50. Add a > and m 51. Simplify —— - > 
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haitis: ani 


ons and 52. Entertainment The choreographer of a musical needs enough 


problem Solving dancers so that they can be arranged in groups of 6, 9, and 12, with 
oh Wo no one sitting out. What is the least number of dancers needed? 
Sa 
GS 53. Fitness Cynthia jogs around an oval track in 150 seconds. Minya 





walks around the track in 210 seconds. Suppose they start at the same 
time. After how many minutes will they meet back at their starting 
point? 


54. Critical Thinking Consider the numbers 18 and 20. 








a. Find the GCF and LCM of the numbers. 
b. What is the value of GCF - LCM? 
c. Describe the relationship between 18 - 20 and GCF - LCM. 
d. Describe how you could find the GCF of two numbers if you 
already know the LCM. 
Mixed Review Find each sum or difference. Write in simplest form. (Lesson 15-4) 
wig. 7 = oe 4n _ 2n-2 
een a o0. St St ae n+1 n+ 1 


58. Find (m2 + 6m — 7) + (m+ 7). (Lesson 15-3) 


Simplify each expression. (Lesson 14-4) 
59. 7V19 +2V19 60. 6/12 + 4V3 61. 8V5 - 3V2 


62. Geometry The length of the hypotenuse of a right triangle is J3 
centimeters. Express the length as a radical in simplest form. 
(Lesson 14-3) 


Standardized 63. Short Response What is the solution of the system y = 7 — x and x — 
Test Practice / y = —3? (Lesson 13-3) 


@ > D : 
64. Multiple Choice Determine which polynomial can be the measure of 
the area of a square. (Lesson 10-5) 


A x*— 13x + 36 B n? + 20n — 100 


C 4a2+12a+9 D 42- 6a+9 














> Find each quotient. (Lesson 15-3) 
1. (x2 + 6x — 16) + (x — 2) 2. (2x? — 11x — 20) + (2x + 3) 
Find each sum or difference. Write in simplest form. (Lesson 15-4) 


Ro: 7a ESE w 
3. 9 9 ‘. it- 2 









5. Parades At the Veteran’s Day parade, members of the Veterans of 
Foreign Wars (VFW) found that they could arrange themselves in rows 
of 6, 7, or 8, with no one left over. What is the least number of VFW 
members in the parade? (Lesson 15-3) 
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What You’ll Learn Every week there is a 10-point quiz 


in math class. For the first five 
You'll learn to solve Sa j; ' | of 3¢ 
rational equations. quizzes, Julia scored a total of 36 
points, which gave her an average 


Why It’s Important of 7.2. She is determined to get 


Aviation Pilots can 10 points on each of the next quizzes 
use rational equations until she brings her average up to an 
to find wind speed. 8. On how many quizzes must she 


See Exercise 9. 


score 10 points in order to have an 
overall quiz average of 8 points? 


Let x represent the number of 
quizzes on which she must score 
10 points. 


total number of quizzes = 5 + x 
sum of scores = 36 + 10x 
_ 36+10x < sum of scores 





verage = aui 
average 5+x < number of quizzes 
36 + 10x 9 
8 = “ola” Julia wants to have an average of 8. 


The equation above is a rational equation because it contains at least one 


rational expression. You will solve this problem in Exercise 39. 
There are three steps in solving rational equations. 


Step 1 Find the LCD of each term. 
Step 2. Multiply each side of the equation by the LCD. 
Step 3 Use the Distributive Property to simplify. 


Solve each equation. Check your solution. 








3a ,3_7a 
> 2 10 
3a, 3_ 7a Jeni 
5 + > 40 The LCD is 10. 
102 + >) = 10(4) Multiply each side by the LCD. 
10) + 10(5) = 105) Distributive Property 
2 3a ` 5 3) E | 7 
05 ) + 40(5) = 40(35) 
l | 
6a + 15 = 7a 
6a + 15 — 6a = 7a — 6a Subtract 6a from each side. 
15=a 
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Ct) 
-J 
® 
A 
x 
L 
+ 
N|% 
| 
y 
Aa 





5 10 
3(15 7(15 
A + 5 i AD Replace a with 15. 
3, 21 
22 ft 
9 + 7 a 
21 _ 21 
2 z 5 
(ae So | 
3x 2x 6 
2 1 1 


a Ge The LCD is 6x. 
Multiply each side by the LCD. 


Distributive Property 











CSF Simplify. 
in 1=x 
Ce eee ee 
Check: ear gee 
zZ 1 1 l 
——— n anmone E ama as - . 
aii) 20) 6 Replace x with 1 
eae E S _ 
3 7 *% The LCD is 6. 
EB 
TE 
BEE y 
kog © 
Sr 1 Ša 
t2 xrt2 
3x 1 _ i , 
x+2 x+2 4 The LCD is x + 2. 


3x Multiply each side 
(x + i + by the LCD. 


1 
ee 2 $ xt+2 = (x + 2)4 
1 








| 
(x + 2>) tt 2)|- : =) =4x+8 Distributive Property 


cetalB,)+ta(gig)-4+8 
1 1 


3x+1=4x+8 Simplify. 





(continued on the next page) 
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© 


& 








3x + 1 3x = 4x +8 — 3x Subtract 3x from each side. 














l=x+8 
l-8=x+8-8B8 Subtract 8 from each side. 
-=/= ï Check the solution. 
mM 3 1 _ 1 
r jee | paj 
Di, ll The LCD is r(r — 1). 
r r— i1 r—] 








(ry —-1\((2 — = r(r — 
r(? Ne r — 7 rr — 1) by the LCD. 








| 1 Multiply each side 
| 


rir = (=) =o = 1)(- 4 z) = r(r — 1)|- ; Distributive Property 


elt 8 Dad ad i 
ct i t j Distributive Property 
2r-3=r 
-i ai ded Aani i Subtract r from each side. 
r—3=0 
r—34+2= 043 Add 3 to each side. 
r=3 Check the solution. 


Your Turn Solve each equation. Check your solution. 





Recall that uniform motion problems can be solved by using the 


formula below. 


distance = rate - time 
\ Ww, d — F ° t 
PANA 





The Milbys rented a houseboat on the Sacramento River. The 

Travel Link maximum speed of the boat in still water is 8 miles per hour. At this 
rate, a 30-mile trip downstream took the same amount of time as an 
18-mile trip against the current. What was the rate of the current? 





Explore Let c = the rate of the current. 


Let 8 + c = the rate of the boat traveling downstream with 
the current. When the boat is traveling with the current, you add 
the speed of the current to the speed of the boat. 


Let 8 — c = the rate of the boat traveling upstream against 
the current. When the boat is traveling against the current, you 
subtract the speed of the current from the speed of the boat. 
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inter NET 
CONNECTION | 


Data Update For the 
latest information on 


Plan Since d = rt, then t = a 
f 






various rivers, visit: = 
alaconcepts.com 
p” i Downstream 30_ 





8+ C —— 
8 + 


Upstream 18 

















Solve 30 _ 18 The time downstream 
er pp Canan dae Fim upstream. 
m 30 \ oie a 1 The LCD ts 
etA- = (8 + B-Os =) ee-e 





S+c 


1 i l 
(8X8 - o=] = (8 + (8 —e( E) 
(8 — c)(30) = (8 + c)(18) 
240 — 30c = 144 + 18c 
240 — 30c + 30c = 144 + 18c + 30c Add 30c to each side. 
240 = 144 + 48c 


240 — 144 = 144 + 48c — 144 Subtract 144 


from each S ide. 





96 = 48c 

96 _ 48c Divide each 

48 48 side by 48. 
2=C 


A houseboat on a river . 
The rate of the current was 2 miles per hour. 


Examine Check the solution to see if it makes sense. The houseboat 
goes downstream at 8 + 2 or 10 miles per hour. A 30-mile 
trip would take 30 + 10 or 3 hours. The houseboat goes 
upstream at 8 — 2 or 6 miles per hour. An 18-mile trip 
would take 18 + 6 or 3 hours. Both trips take the same 
amount of time, so the solution is correct. 











Check for Understanding 


1. List two differences between linear Vocabulary 


equations and rational equations. 









rational equation 
uniform motion problems 
2. Describe two different ways in which 
eee can be solved. Then 
nt J xi 
determine whether there are other steps 








that you could use to solve the examples 
in this lesson. 
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a 














Guided Practice Solve each equation. Check your solution. (Examples 1—4) 
2x, 1_ x 6_10,, ia ee 
3.7 + aiT ió eo - m+3 m+3.°? 
at+1,at+4_ a pot__2r _ 
a i a =6 r. << F a 6. FFE F~] l 


9. Transportation An airplane can fly at a rate of 600 miles per hour in 
calm air. It can fly 2520 miles with the wind in the same time it can fly 







































































2280 miles against the wind. Find the speed of the wind. (Example 5) 
Practice Solve each equation. Check your solution. | 
a, ,2__s Liat b_2_ i 
10. 7+ 7 11 r a 12 5 45 1 í 
Homework Help x _x+3 t-1_ł 2a-3 _2a ,1 
elem AA 
16. += 17. -2-1 i432! 
N10.) 4 Be 5 ap £71 ithe s A et age q 
m m i t t ep ia | 
5 1 ¢ E IE 3 ae 
a 2x 6x s 23) Ix 6x wai oo gg 
e\n-3_n-3 3 1.4 | 5 1 2 
ae no 6 an Te ro r (20 TF] xr x+x 
5 2 1 6 3 _3 1 3a _ 1 
28. "eT a (Ces 4t+4 4 30 Mato ats 2 
sf eel gts m+1 m-1 m-i 
‘22 S 6 3 _ 7 
W +e 7-1" a z+2 2-4 242 
Úi 8: g r+2 , 3x-6_ 9 
38. 4m m-3 m ; 30. 2x-1 8x-4 4 
37. What is the value of w in the equation “2—3 ~ 9 = a 
w= w+3 
3n _— 2 3 
i wee otk aan” a 


Applications and 39. Quizzes Refer to the application at the beginning of the lesson. Solve 


Problem Solving 8 = 36t 0x to find the number of quizzes on which Julia must score 
LW, i 
9 10 points in order to have an overall quiz average of 8 points. 





40. Cycling A long-distance cyclist pedaling at a steady rate travels 
30 miles with the wind. She can travel only 18 miles against the 
wind in the same amount of time. If the rate of the wind is 3 miles 
per hour, what is the cyclist’s rate without the wind? (Hint: Use the 
formula d = rt.) 
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41. Critical Thinking What number would you add to the numerator 
2 E. , f; 
and denominator of T to make a fraction equivalent to 5° 


Mixed Review 42. Space Scientists can predict when an 
asteroid might hit Earth or come very 
close to Earth by studying their orbits. 
Toro is an asteroid that orbits the sun 
every 584 days. Earth orbits the sun 
every 365 days. Suppose Earth and 
Toro are lined up with the sun today. 
Find the LCM of 584 and 365 to 
determine how long before Earth and 
Toro arrive together back at that same 
point in their orbits. (Lesson 15-35) 





An asteroid 
43. Find the sum of Sr and aos. Write your answer in simplest form. 
(Lesson 15-4) 


Name the set or sets of numbers to which each real number 
belongs. Let N = natural numbers, W = whole numbers, Z = integers, 
Q = rational numbers, and | = irrational numbers. (Lesson 14-1) 


44. $ 45. -7 46. V15 


47. Farming In order to have enough time in the growing season, a 

farmer has at most 16 days left to plant his corn and soybean crops. 

He can plant corn at a rate of 10 acres per day and soybeans at a rate 

of 15 acres per day. Suppose he has at most 200 acres available and he 

wants to plant both crops. (Lesson 13-7) 

a. Let c represent the number of days that corn will be planted and 
let s represent the number of days that soybeans will be planted. 
Write a system of inequalities to represent this situation. 


b. Graph the system of inequalities. 
c. List two ordered pairs that are possible solutions and explain what 
each ordered pair represents. 


\ Solve each system of equations by graphing. (Lesson 13-1) 
48. y=2x—-1 49. x=4 
y=-xt+5 x+y=3 
Standardized 50. Short Response Write an irrational square root whose graph is 
Test Practice A between points A and B on the number line below. 
2D = (Lesson 8—6) 
A B 
a i a a a oe eee SERA 


5 6 7 8 9 10 11 
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Materials 


& calculator 


You could also use a 


spreadsheet for your 


calculations. 
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Investigation 





Down the 









Work Problems 


Suppose you have a big job to do, like painting a house. How much 
faster could you get the job done if you had help? In this investigation, 


you will use algebraic techniques to solve work problems. 
Investigate 


1. A public swimming pool holds 100,000 gallons of water and has two 
drain outlets. If only outlet A is open, the pool will drain in 20 hours. If 
only outlet B is open, the pool will drain in 16 hours. 


a. The drainage rate of outlet A is 100,000 gallons + 20 hours or 5000 
gallons per hour. What is the drainage rate of outlet B? 


b. Make a table like the one below and continue filling in columns 2, 
3, and 4 until the total water drained in column 4 is more than 
100,000 gallons. 


Number Water Drained by Water Drained by Total Water 






of Hours Outlet A (gal) Outlet B (gal) Drained (gal) 


5000 6250 11,250 
10,000 12,500 22,500 


c. Approximately how long will it take to drain the pool with both 
outlets open? 





2. The problem above also can be solved using an algebraic equation. 


a. Since outlet A can drain the pool in 20 hours, it can drain = of the 
pool in 1 hour. How much of the pool can outlet B drain in 1 hour? 


b. Use the table at the right and the 
following formula to write rational 
expressions for the work done w by 
outlets 1 and 2 in t hours. 


TE AT CEEE T, E ee CT ee O E N NEEE 





rate of work + time = work done 
+ —— — 
r ° t = W 








. If both outlets are open, then the following equation is true. 


work of | workof _— the whole 








outlet A outlet B job 















Write an equation to represent the time it takes the pool to drain 
if both outlets are open. Assume that 1 represents the whole 
job. Why? 

d. Solve the equation in part b to find the how long it takes to drain 
the pool if both outlets are open. Compare this answer to the 
estimate you made in Exercise 1d. 


3. Micheal and Gus work for a ski resort. Their job is to prepare Bear 
Tooth Run for skiers. It takes Micheal 4 hours to prepare the run and 
it takes Gus 5 hours. How long would it take them to prepare the run 
if they work together? 


a. In the swimming pool problem, you knew the total amount of 
gallons to be drained. In this problem since you do not know the 
size of the trail, write the work as a fraction done per hour. 


Micheal’s rate is + of the job per hour. What is Gus’ rate? 


b. Write an algebraic equation to represent the work done if Micheal 
and Gus work together. 


c. How long would it take them both to prepare the run? 





Use a spreadsheet or write an algebraic equation to solve each problem. 


e lan and Mandy own a lawn care business. lan can mow, trim, and fertilize one 
particular yard in 2 hours. Mandy can complete the same tasks for that yard in 
4 hours. How long would it take them to complete this yard working together’? 


e In the summer, Sheila and her son, Cory, paint house exteriors. To paint a typical 
house, it takes Sheila about 45 hours. To paint the same size house, it takes Cory 
55 hours. How long would it take them to paint one house working together? 


Here are some ideas to help you present your conclusions to the class. 
® Design a creative bulletin board displaying a problem from this investigation. Show 
two ways in which to solve the problem. 


e Write a problem similar to those in this investigation. Solve the problem by using a 
Spreadsheet and by using an equation. Write a one-page paper discussing the 
advantages and disadvantages of using each method to solve work problems. 


Interv NET Investigation For more information on work 
MESE problems visit: www.algconcepts.com 
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sage Study Guide and Assessment 





Understanding and Using the Vocabulary — „interNET 


Review Activities 


After completing this chapter, you should be able to define | For more review activities, visit: 
each term, property, or phrase and give an example or two | www.algconcepts.com 
of each. ~ — 53 
excluded value (p. 638) rational expression (p. 638) 

least common denominator (p. 663) rational function (p. 638) 

least common multiple (p. 662) uniform motion problems (p. 670) 

rational equation (p. 668) work problems (p. 674) 


Choose the correct term or expression to complete each sentence. 


1. An excluded value is any value assigned to a variable that results in a 
(denominator, numerator) of zero. 


2. A rational expression is an algebraic fraction whose numerator and 
denominator are (rational numbers, polynomials). 


and ( 





divided by ~~ 











3. To find == 





3x +6 
, multiply Ak A | 


a x aty 


are (0 and 36, 6 and —6). 





4. The excluded values of x= <r 


5. To simplify a rational expression, divide the numerator and denominator 
by their (greatest common factor, least common multiple). 





6. The rational expression : : A (is, is not) in simplest form. 





' ] 
7. The reciprocal of a + b is (—a — b, -r ! 


8. To add or subtract rational expressions, first rename the expressions using 
the (greatest common factor, least common multiple ) as the denominator. 


9. The least common multiple of x? and 2x is (2x?, 2x°). 
10. The divisor in (x? + 8x + 15) + (x + 5) = (x + 3) is (x? + 8x + 15, x + 5). 


Skills and Concepts 
Objectives and Examples 

















e Lesson 15-1 Simplify rational expressions. Simplify each expression. 
| F, 
A4x-yz 2 _ 
z2 -3z+2_ (- 1)e—2) Ti = Te e 
Ery? z(a —2) Soj Sr f 
n“ — . fod > ‘wie 
— 13. n? +2n-8 14. xt +x- 12 
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N 
> 





Objectives and Examples 






































e Lesson 15-2 Multiply and divide rational Find each product or quotient. 
expressions. me ty E 
6x xt—4 ye o 
Tir- ot 46, 42240. _ 
i a 8a — 8b 
3] l 
or = e+ 2) hi es 
(x-+-2)(x — 1) Zx? 2 
la 18, SE e am 
| aa 2 4 +4 y-4 
T WD ink. AEST in 
S be 3 9 
2 
i a ( 20 _—2 = o— 2 — 2x 
3 2 , wl " 2 8x? 
A ; 3 = z . Z The reciprocal of 3 Is i 
eee 
2 
* Lesson 15-3 Divide polynomials by Find each quotient. 
binomials. 21. (a2 + 6a) + (a + 6) 
TT 22. (x? — 5x — 6) + (x + 1) 
x+ +x—-6 2x? +x=2x 23. (4y* + 8y + 5) + (2y + 3) 
(—) 2x? + 4x Multiply 2x and x + 2. 24. (x3 — 1) + (x — 1) 
=3x— 6 Subtract. 
C Ere A aa) a a. 
0 Subtract. 
j * Lesson 15-4 Add and subtract rational Find each sum or difference. Write in 
= expressions with like denominators. simplest form. 
F x TERA 2-9 25, 24% 
ERI oe AB oe X +3 ii 5 
1 26. = 
r — 3) j p 
T ES a A ” n 
me 27. x+4 x+4 
=x-3 28. 8x _ ar 


2x -3 2x -3 
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Objectives and Examples 





e Lesson 15-5 Add and subtract rational 
expressions with unlike denominators. 





2 The LCD ts y(y + 2). 
y YN 





o yp 2(y + 2) 
~ yyt2) yy +2) 
_ dg? 2) 
yy +2) 
_y-yw-4 

E y(y + 2) 








e Lesson 15-6 Solve rational equations. 


x_xi1i 
4 6 4 
125 ~ ) = 14) 
(3) - la) = 2) 
3y — 22 = 5 
x=3 





37. Carpentry Determine the number of 
pieces of g inch plywood that are ina 
stack 30 inches high. (Lesson 15-2) 


38. Boating The top speed of a boat in still 
water is 5 miles per hour. At this speed, a 
21-mile trip downstream takes the same 
amount of time as a 9-mile trip upstream. 
Find the rate of the current. (Lesson 15-6) 
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Applications and Problem Solving 


@ Extra Practice 


See pages 722-723, 








Review Exercises 


Find each sum or difference. Write in 
simplest form. 


Sit 
" 4x 8x? 





SAt 
¥ 3x 
44 
a 
y 





p- 
+2 2 
"y-4 y+2 








Solve each equation. Check your solution. 
ax. | 


x 
sa 3 4 12 














39. Geometry The volume of a rectangular 
prism is 4x° + 14x? + 10x cubic inches. 
The height of the prism is 2x + 5 inches, 
and the length of the prism is 2x inches. 
(Lesson 15-3) 

a. Find the polynomial that represents 
the width. 

b. If x = 2, find the length, width, height, 
and volume of the prism. 









. Explain why x = —3 is an excluded value for — 











. Find the least common denominator of > 


Simplify each expression. 








Find each quotient. 


18. (y? + 10y + 16) + 
Solve each “E Check your solution. 


. Geometry Find the measure of the 
area of the rectangle in simplest form. 
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. Identify and correct the error that was made piile finding the difference. 


7 and 375 


Find the excluded value(s) for each rational expression. 


Find each sum, difference, product, or quotient. Write in simplest form. 


11. < 








a oO & 





15. —— - 


Ti 


19. 
21. 








vii -x — 1) + 


A 
$ 
| 


23, —.-—-—{ = 


. Transportation A tugboat pushing a barge up the Mississippi River 
takes 1 hour longer to travel 36 miles up the river than to travel the 
same distance down the river. If the rate of the current is 3 miles per 
hour, find the speed of the tugboat and barge in still water. 
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Right Triangle Problems 


You'll need to know how to identify right triangles and how to apply 


the Pythagorean Theorem. 


If a and b are the lengths of the legs of a triangle and c 





The 
( Princeton 
Review 






Look for special right 
triangles, such as 
3-4-5 triangles. 


is the length of the hypotenuse, then a? + b? = c?. 


State Test Example ACT Example 


A 32-foot telephone pole is braced with a 
cable from the top of the pole to a point 7 feet 
from the base. What is the length of the cable, 
rounded to the nearest tenth? 

A 31.2 ft B 32.8 ft 


C 34.3 ft D 36.2 ft 


Hint Since telephone poles are vertical 
and the ground is horizontal, the pole forms 
a right angle at the base. 


Solution Draw a figure. 





7 ft 


The cable forms the hypotenuse of a right 
triangle. Use the Pythagorean Theorem to find 
the length of the hypotenuse. 


a? + b? =c? Pythagorean Theorem 
322 + 72 =œ Replace a with 32 and b with 7. 
1024 + 49 = ¢? 
1073 = c* 


V'1073 = Vc? Take the square root of each side. 


Use a calculator. 


32.8 =c 


To the nearest tenth, the length of the cable is 
32.8 feet. 


The answer is B. 
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In the figure, MO is M 


perpendicular to LN, 

LO is equal to 4, MO is 
equal to ON, and LM is 
equal to 6. What is MN? L 4 O N 


A 2V10 B 3V5 C4\/5 
D 3/10 E 6V4 


Hint Identify the types of triangles shown 
in the figure. 


Solution ALMO is a right triangle. Use the 
Pythagorean Theorem to find MO. 


ae +b? =¢2 Pythagorean Theorem 
a + 42 = 62 Replace b with 4 
az + 16 = 36 and c with 6. 
a? + 16 — 16 = 36 — 16 Subtract 16. 
a* = 20 


Va? = V20 
a= 4(5) or 2V5 


AMON is an isosceles triangle. Use the 
Pythagorean Theorem to find MN. 


Take the square root. 


a? + b? =c Pythagorean Theorem 
(2V5 +(2V5}=2 a=2V5,b=2V5 
20 + 20 = c? 


v40 = Ve 
21/10 = c 


The answer is A. 
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After you work each problem, record your 
answer on the answer sheet provided or on 
a sheet of paper. 


Multiple Choice 


1. Quadrilateral ABCD is a rectangle. AD is 5 
centimeters long, and CD is 12 centimeters 
long. What is length of AC? 


A 13cm A 
B 17cm 
C 30cm 
D 169 cm D 


2. What is the distance 
between points G 
and H in the graph? 





3. The hypotenuse of an isosceles right triangle 
has a length of 20 units. What is the length 
of one of the legs of the triangle? 


A 10 B 10V2 C 10V3 
D 20 E 20V2 


4. The streets on a 
jogging route form 
a right triangle. 
How long is the 8 km 


jogging route? 
: A 10 km 
za N 

: x z aa 6 km ~—— Start 
— OD 100km 

5. What is the equation 
of the graph? 

A y= -x +2 
By=x?-2 

C y=(x+2/ 
Dy=7x2+2 
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6. What is the length of BC? 


. The base of a 25-foot ladder is placed 


10 feet from the side of a house. How 
high does the ladder reach? 


A Snt B15ft C 229ft D 35ft 


; Y3 E V4 is between which pair of 
P 


numbers? 
A 3and 4 
B 4and5 
C 5and 6 
D 6and7 


Grid In 
9. Triangles ABC and XYZ are similar right 


triangles. If ZB measures 55°, what is the 
degree measure of LZ? 


B 


F 
A c xX Z 


Extended Response 


10. You want to fit a square cake inside a 


circular cake carrier that is 12 inches in 
diameter. 

Part A Draw a diagram showing side s of 
the largest square cake that will fit inside 
the carrier. 

Part B Use your diagram to write an 
equation and then find the value of s. 


Chapter 15 Preparing for Standardized Tests 681 











Skills Handbook 


Prerequisite Skills Review 


Extra Practice 


COC Cee weee 
te eeeeese 
POCOIPCPODOED OD OH 0606006566 I OTET been ceesoceescooseoooes 


Student Handbook 683 





NOOGONVH LNIGNLS 





PREREQUISITE SKILLS REVIEW 


Prerequisite Skills Review 


Operations with Decimals 


e To add or subtract decimals, line up the decimal points. You may want to 
annex, or place zeros at the end of the decimals, to help align the columns. 
Then add or subtract. 


Examples @ 


2 


Find 18.39 + 6.4. 


18.39 
+ 6.4 





18.39 
+ 6.40 


24.79 





Find 5 — 2.17. 


= 
oe 





~ 5.00 
— 2.17 


LIS 








Annex a zero to align the columns. 


Annex two zeros to align the columns. 


e To multiply decimals, multiply as with whole numbers. Then add the total 
number of decimal places in the factors. Place the same number of decimal 
places in the product, counting from right to left. 

e To divide decimals, move the decimal point in the divisor to the right, and 
then move the decimal point in the dividend the same number of places. 
Align the decimal point in the quotient with the decimal point in the dividend. 


Examples 


fa 
x 0.61 


13 
438 
4.453 








© Find 7.3(0.61). 


< 1 decimal place 
< 2 decimal places 


< 3 decimal places 


Find each sum or difference. 


1. 4.84 1.1 
4. 13.6 + 20.41 


7. 244+ 7.3 
10. 6.2 — 4.01 


2, 10:25 +.0,16 
>. 42,99:— 12.63 


6/28 = 151 
11, 402 + 5.9 + 0.03 


Find each product or quotient. 


13. 8(0.4) 
16. 7.2(3.5) 


19. 11.5 + 4.6 


50.4 
22. 36 


684 Prerequisite Skills Review 


14, 572 +2 
17. 24(0.86) 
20. 9.3(30.23) 


6.46 
23, 0.68 


© Find 8.12 + 5.8. 


1.4 
5.8)8.12 Move each decimal point 
p 58 right 1 place. 
A 
2.32 
0 
95900 “11.2 
OF OA 2.47 
USF 1682 
12,18 = 16,39 
15.. 1.6(1.9) 
18. 4.86 + 0.3 
21. 0.5(2.41)(6.7) 
24. 9.264 


0.24 


Simplifying Fractions 


e A fraction is in simplest form when the greatest common factor (GCF) of 
the numerator and the denominator is 1. 


e To write a fraction in simplest form, divide both the numerator and the 
denominator by the GCF. 


Examples Write each fraction in simplest form. 


6 4 
A O > 





The GCF of 6 and 9 is 3. The GCF of 4 and 20 is 4. 
grt, gra, 
t = 4 Dwed Ibs + = 1 Divide 4and 20 by 4 
9 = J 2- 20 5 mena 
Ni a ket” 


-5 
JJ 
rri 
JJ 
rr 
fom) 
— 
2 
p- 
LL 
N 
= 
| 
| 
N 
ee] 
rr 
— 
LL 
= 


¢ To change an improper fraction to a mixed number, divide the numerator 
by the denominator. Write the remainder as a fraction in simplest form. 

¢ To change a mixed number to an improper fraction, multiply the whole 
number by the denominator and add the numerator. Write this sum over 
the denominator. 





Examples @ Write = as a mixed number. © write 25 as an improper fraction. 
8 3_@x4)+3 
z means 8 + 3. A Oae 
1 _ BFI 
5 )8 “4 
=5 > 1R30r12 _it 


Write each fraction in simplest form. 


a 2.2 3. 4. 2. 5. $ 
6. É 7:2 8. 30 9. = 10. 2 
Write each improper fraction as a mixed number. 

1. 2 12. 2 13, 2 14, 2 15, 10 
16, 11 17. 2 18. “2 19. 2 20. 2 
Write each mixed number as an improper fraction. 

21. 21 22. 6 23. 2$ 24. 42 25. 6} 
26, 32 97. 2 28. 32 29. 17> 30. 5o 
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= 
& 
> 
bid 
cc 
N 
md 
— 
Se 
7 
LAI 
= 
2 
= 
oS 
Lid 
cc 
kdd 
z- 
A. 








e When a numerator and denominator have a common factor, you can 
simplify before multiplying. 


Examples 


e To divide fractions, multiply by the reciprocal of the divisor. 


Examples 


Nie 


3 

5 
3_1 
5 2 
2 
10 


Find each product. 


Find each quotient. 


Find each product or quotient. 


T 


5. 


9. 


13. 


re 


zis 


IN OIN Nje j= oje 


|o WIN NIe 


ja `S 


pd 
N 
No 
gi 


2 


6. 


10. 


14. 


18. 


oie 
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Sj WIN Aja WIN Ol]H Ajn 


Dlo Dl wjn 
N |— 


4. 
aN 


| 
þad 
MN 


Multiply by the 


Tia 


15. 


—i 
© 


N 
9 


Multiplying and Dividing Fractions 


e To multiply fractions, multiply the numerators and multiply the 
denominators. 


1,4 
SNE 
ae 

7x 
PE) 
9 3 
5a 
Me 7 
7.6 
9 7 
94 
20- 15 


0 | 


Oje 


. |A 


aN AJN AJN 


— 
— 


= o 
N 


hand 
C2 


Ha | 


nv |= 


20. 


24. 


Divide by the GCF, 3. 


Multiply by the reciprocal. 


Divide by the GCF, 2. 





2.1 
Aten 
6.1 
7 5 
1,1 
8&8 2 
3.5 
4 6 
38 
10 1 
8. 

21 





a OO 
Nm 


— 


Ul 





Adding and Subtracting Fractions 


ə To add or subtract fractions with like denominators, add or subtract the 
numerators. Simplify if necessary. 





Examples Find each sum or difference. 





1 3 - z» 
o EFT = 
5 > 12 12 
1,3 _1+3 Add the 7 5 _7-5 Subtract the 
>S 5S 5 numerators. 12 12 12 numerators. 
4 9 
5 12 
=1 Simplify 


e To add or subtract fractions with unlike denominators, first find the least 
common denominator (LCD). Rewrite each fraction with the LCD, and then 
add or subtract the numerators. Simplify if necessary. 


J 
xa 
rr 
J 
rr 
© 
= 
= 
— 
rri 
N 
= 
— 
_— 
Nn 
a 
rr 
= 
LL 
=< 


Examples Find each sum or difference. 


1 2 3 1 
O3-5 O +i 











The LCD of 3 and 9 is 9. The LCD of 10 and 4 is 20. 
1 | R 3 Eo a ee. 1 n 2 ES a 1 - G L ie Rewrite the fractions 
3 9 9 9 Rewrite 3 aso. 10° 4 2 2 using the LCD, 20 
_,0 2, Suptract -6+5 Add the numerators. 
the numerators. 20 
2t met! 
ia ~ 20 
Find each sum or difference. 
L2 ie, A a4, 2 6_ 2 
Lets 2. 3 3 3. g 9 4. -753 
3 E TRAS 9_4 2. i 
hee | a § T _ 3 1,7 
ie oy Bo 8 4,1 2 _3 
At nak r 15. 9 +3 16. -5 = 
2 2 2 9 3 
o> 1 3. 2 19. =+= 20. —-= 
7 ? 18 4 5 u 3 10 + 
EONA r,i 23, 2- 2 24. >+— 
5 15 22. 7 £ 6 4 4 DY 
= i 2-3 T E E 3 28. 2-3 
E 6 = is 3 6 6 > = 





Fractions and Decimals 


e To change a fraction to a decimal, divide the numerator by the denominator. 

e A terminating decimal is a decimal like 0.75, in which the division ends, or 
terminates, when the remainder is zero. 

e A repeating decimal is a decimal like 0.545454 . . . whose digits do not end. 


Since it is impossible to write all the digits, you can use bar notation to show 
that 54 repeats. We can write 0.545454 . . . as 0.54. 


Examples Write each fraction as a decimal. 


= 
— 
=> 
uu 
cc 
N 
went 
= 
=< 
N 
L 
= 
N 
= 
=] 
LLI 
m= 
LLJ 
z= 
Q. 


2 4 
O 5 2 9 
0.4 0.44 The pattern is repeating. 

5)2.0 9)4.00 

20 36 

0 == 0.4 40 

= 4 
4 9 — 0 4 


e Every terminating decimal can be expressed as a fraction with a 
denominator of 10, 100, and so on. 


e Every repeating decimal can be expressed as a fraction. 


Examples Write each decimal as a fraction. 


© o.s O 01 


0.8 = Let N = O.1orO.111.... 
4 Then 10N = 1.1 or1.111.... 
5 10N = 1.111... Subtract. 
— 1N = 0.111... N=1N 
ON = 1 
_1 Tl 
-a So, 0.1 9° 
Write each fraction as a decimal. 
3 4 3 2 
P 3 e, z <A 3 4. 9 
4 E. 2 1 
5. T 6. 10 Ti 15 8. : 
2 3 9 ie) 
9. 15 10. 50 Ti. z 12. 3 
Write each decimal as a fraction in simplest form. 
13. 0.9 14. 0.6 15. 0.25 16. 0.3 
17. 0.5 18. 0.4 19. 0.16 20. 0.6 
21. 0.125 22. 0.35 23. 0.8 24. 0.7 
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pecimals and Percents 


« To express a decimal as a percent, first express the decimal as a fraction 
with a denominator of 100. Then express the fraction as a percent. 


Examples Write each decimal as a percent. 


© 0.38 


Liss. 
0.38 = 100 


= 38% 


© 0.07 


tees 
0.07 = 100 


= 7% 


O 0.4 


0.4 = 0.40 


_ 40 
100 


— 40% 


© 2.55 


— 255 
2.99 = 100 


= 255% 


¢ To express a percent as a decimal, rewrite the percent as a fraction 
with a denominator of 100. Then express the fraction as a decimal. 


Examples Write each percent as a decimal. 


O 26% 


of — 26 
26% = = 
= 0.26 
@ 87.5% 
oy, . 875 
87.5% = S> 
= 0.875 


Write each decimal as a percent. 


1. 0.62 2; 0.99 3. 
9. 0.15 6. 0.8 7. 
9. 0.42 10. 0.03 71. 
13. 0.08 14. 3.10 15. 


Write each percent as a decimal. 


17. 12% 18. 37% 19. 
21. 30% 22. 90% 23. 
25. 5% 26. 12.5% 27. 
29. 208% 30. 120% 31. 


O 9% 


9 
OF oe 7. 
9% 100 


= 0.09 


@ 125% 


0.14 
0.5 
0.1 
1.05 


86% 
2% 
73.6% 
60.5% 


y, — 125 
125% = 100 


= 1.25 


To write a decimal as a 


percent, multiply by 100 
and add the % symbol. 





32. 


0.62 = 0.62 = 62% 


Shortcut 


To write a percent as 
a decimal, divide by 
100 and remove the % 
symbol. 

62% = 62% = 0.62 








. 0.20 
. 0.06 
. 1.76 
. 2.6 


51% 
55% 

134% 
200% 


Prerequisite Skills Review 689 


"J 
X9 
rri 
JJ 
rri 
© 
S 
2 
pur 
LL 
N 
a 
| 
p” 
(ee) 
pa 
rri 
= 
FTI 
— 





> 
— 
> 
m 
cc 
N 
=l 
= 
x 
N 
Lud 
_ 
N 
= 
=] 
Lu 
co 
tebe 
cc 
Q. 





Fractions and Percents 


e To express a percent as a fraction, write the percent as a fraction with a 
denominator of 100 and simplify. 


Example Q Express 24% as a fraction in simplest form. 


24% = A Write as a fraction with a denominator of 100. 


Ro Bl Ike 


Divide by the GCF, 4. 


e To express a fraction as a percent, write a proportion and solve. 


Example 2) Express > as a percent. 


<N. ito ‘or 
5 = 100 Write a proportion. 
3X 100=5Xn Find the cross products. 
300 = 5n 
= = a Divide each side by 5. 
60 =n 
3 _ 60 o 
So, 5 = J00 60%. 


Write each percent as a fraction in simplest form. 


1. 25% 2. 80% 3. 70% 4. 15% 
5. 6% 6. 56% 7. 40% 8. 98% 
9. 19% 10. 35% 11. 22% 12. 64% 


Write each fraction as a percent. 


3 1 3 13 
13.5 14. = 15. 7 16. = 
37 4 19 42 

ai. = op. 93. È 22 
. 25 10 . 39 24. 40 
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Comparing and Ordering Rational Numbers 


e To compare rational numbers, it is usually easier and faster if you write 
the numbers as decimals. In some cases, it may be easier if you write 
the numbers as fractions having the same denominator or as percents. 


Examples Replace each ® with <, >, or = to make a true sentence. 


Q = © 065 © 0.18 © 2% 
3 
5 


~ = 0.60 2% = 0.02 
Since 0.60 < 0.65, = < 0.65. Since 0.18 > 0.02, 0.18 > 2%. 


e To order rational numbers, first write the numbers as decimals. Then write 
the decimals in order from least to greatest and write the corresponding 
rational numbers in the same order. 


Example Q Write S 55%, and 0.20 in order from least to greatest. 
Write each number as a decimal. 


> =0.50 55% =055 0.20=0.20 


Write the decimals in order 0.20 < 0.50 < 0.55 
from least to greatest. i I 2 
Write the corresponding rational 0.20 < > < 55% 


numbers in the same order. 


The numbers in order from least to greatest are 0.20, b, and 55%. 


Replace each ® with <, >, or = to make a true sentence. 


1. 0.350 Ż 2. 65% @ 0.7 3. 80% @ = 
1 o oJ al a a 
4. -5 @ 1% 5. 12.5% @ = 6. 36% © 3.6 
2 o 5 o2 
7. $60.7 8. 0.2 @ 20% 9.205 
10. >e 0.375 11. 0.9 @ 10% 12. 30% @ 3.9% 
13. 0.9 $ 09 14. 0.15 @ <= 15. 51% @ 51 
16. 78% @ Z 6 6 50% 0402 
78% @ 5 17. 1 @ 50% 18. 0.4 @ 5 
Write the numbers in each set in order from least to greatest. 
19, y 1 1 yt Yo 2 
0.52, 5%, 5 20. 3, 40%, 7 21. 20%, 0.1, 55 
22. 0.19, L 15% 23. 63%, =, 0.06 24. Š, 0.2, 19% 


Prerequisite Skills Review 


691 


WEINE STUNS SLISINDIWIYd 





d 





EXTRA PRACTICE 


Extra Practice 





Lesson 1-1 (Pages 4-7) Write an algebraic expression for each verbal expression. 


1. 4 less than x X-U 2. the difference of 3 and m 
3. 6 more than the quotient of b and 5 4. 2 less than 7 times k 


ae, TY r 


Write a verbal expression for each algebraic expression. 

5. b+4 0. 12x 7. ia a. = 2 
22 i 7-2 H. Sey TERT 
X X m 2 

Write an equation for each sentence. 
f 
13. Six times s plus seven equals fourteen. 6S 4 Fi = gi 
14. Three minus k equals twelve plus two times j. 
15. Five divided by m is equal to two times n minus three. 
52 M= P. h- 


Lesson 1-2 (Pages 8-13) Find the value of each expression. 


1. 32+4:2 (O 2 6-3:4+7+? 3.16+4+3 4. 6-2-4-1 
5. 245-04+3) 6. AC) Z pe>n-+2-5 6. 2645-6 
Name the property of equality shown by each statement. 
9. If 3y + 4 = 5x and 5x = 10, | 10. If 13 + y = 18, 

then 3y + 4= 10. TQ)5/ T| 2 then 18 = 13 + y. 
11. 9-7x=9-7x 12. 2(6 + 4) = 2(10) 


Find the value of each expression. Identify the property used in each step. 





13..645*2-1 14. 9(8 + 2 — 3) 15. 24 — 1(3 + 15) 
7 7+21+3 
16. 5(6) + 6(14 — 14) 17. 31 #7 =23 > 4) 18. 322-1) +4 
Evaluate each algebraic expression if m = 6 and b = 3. F 
19. 8m + 2b 20. m(b — 3) ai. m= 30 +4 
6:2+5D: paz 
D, e 23. mk 24. (2m + 1)(6 — b) 


m—4 b+] 


Lesson 1-3 (Pages 14-18) Name the property shown by each statement. 
i GO +7) 42 =7 +¢ +2) 2. (3: m)-6=3:(m- 6) 3.: 9° IS =13<9 
4.6°3-k=k-6-3 5. k+(pt+q)=(k+p)+q 6.m+5=5+m 


Simplify each expression. Identify the properties used in each step. 
rh 
7. 5(6r) 8. (k+1)+4 Dk S. Li«p-2 
an 
10. (s+ 4)-3 i 7+ y +1 12. 13+w+12 
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Lesson 1-4 (Pages 19-23) Simplify each expression. 


1. 6b + 3b 2. 4(3k — 2k) 3. 4a + 2b + 8a + 5b 
' a 9 + 12s — 2s 3 + 4p ~ 2p 6. 8+k-—7 + 6k 

A ab = b + 3ab 8. 8(m + 3n) + 3m 9. 6st — st +t 

10. 6(3 + 2m) 11. 5(7 + 2r) + 2(r — 3) 12. 4 + (7 + 5x)3 


13. Write 6m + (3k + m) + 2k + 4(m + 1) in simplest form. Indicate the property 
that justifies each step. 


14. What is the value of 4x multiplied by the quantity 2x minus 3 if x equals 4? 


Lesson 1-5 (Pages 24-29) Solve each problem. Use any strategy. 


1. Simone has 16 players on her soccer team. There are 6 more boys than girls. 
How many girls and how many boys are there? 


2. Dillon put $350 into a bank account that pays 6% simple interest. How much 
money will he have in four years? 


3. How many ways can you make 50¢ using dimes, nickels, and pennies? 


4. Kate lives 24 miles from school. Jake lives 6 miles closer to school than Kate 
does. How far does Jake live from school? 


5. Nine paintings are for sale at an art gallery. Tara must choose two of the 
paintings. 
a. Make a chart or diagram to represent the problem. 
b. How many different combinations are there in all? 


c. How many different combinations would there be if there were eight 
paintings? 


Lesson 1-6 (Pages 32-37) Determine whether each is a good sample. 
Describe what caused the bias in each poor sample. Explain. 


1. Every other student in physical education class is surveyed to determine 
how many hours per week students exercise. 


2. Every student at a school is asked to name their favorite subject in school. 


_ 3. Surveys are placed on every fifth car in a mall parking lot concerning the 
construction of a new lot. 


4. Six people at a music concert are randomly chosen to find out their opinion 
of the concert. 


Ref ight. ie 
er to the chart at the right | ise he Ua DAA 

__ 9. Make a frequency table to organize the data. per Week (h) 

6. What number of hours is most frequent? 

7. How many students use the Internet for less than two hours per 

Week? 

__ 8. How many more students use the Internet six or more hours than 

those who use it less than four hours? 


" A i { An 
5 Cs a 


F 
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Lesson 1-7 (Pages 38-43) People in three 
major cities were surveyed to see what 
transportation they used to get to work. The 
table shows the results. 






Type New York, Los Angeles, Baltimore, 
NY CA MD 


24.0% 65.2% 15.5% 
alone 


public | 53.4% 10.5% 
transit 


Source: Time Almanac 2000 











1. Make a histogram for each city that shows 
the results of the survey. 





2. How do the histograms compare? 





3. Make some assumptions to support your 
findings. 





The record low temperatures for select states 
are shown. 


Lid 
© 
p= 
| i) 
<q 
ce 
[= 
<r 
ce 
— 
>K 
LAJ 


4. How many states are represented? 
. What is the lowest record low temperature? 





5 
6. Which temperature occurs most frequently? 
7 


. How many states have record low temperatures 
of less than —50°C? 


Lesson 2-1 (Pages 52-57) Name the coordinate of each point. 


qe & 2 B d C 4. D sE © D- F 
Graph each set of numbers on a number line. 
fe {~L 04] w te le ell 9. {0,3,5} 
10, [-4,-2,1L, 2) 1h ka PE 42 12. {—4, 2, 3,4) 
Replace each ® with < or > to make a true sentence. 
13. -30 0 14. -4 @ -3 15. -8 @2 16. 0 @ -1 
17. |6| @ -2 18. -2 @ |-3| 19. |-7| @ |-4| 20. |16| è -12 
Evaluate each expression. 
21. |7| 22. |-5| 23. |-7| -5 24. —11 + |4| 
25. |4|- |-12| 26. |-8| + |-3] 27. |5| -11 28. |18| + |-21| 


Lesson 2-2 (Pages 58-63) Write the ordered pair that names each point. 


1. G 2. H 3. | 

4. J 5. K 6. L 
Graph each point on a coordinate plane. 

7. PO) 8. Q(0, 0) 9. R(1, 2) 
10. p2, 9 11. Tiagi 12,7 EO) 





Name the quadrant in which each point is located. 
13. (6, 4) 14. (~2, 1) 15. (—3, —3) 16. (0,0) 
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Lesson 2-3 (Pages 64-69) Find each sum. 


4.2714 
g, -16 + (-7) 

5. (-21) + 14 

7, -5 + (-13) + (—24) 

9, -16+ (—4) + (-11) + 5 


Simplify each expression. 
11. 6b + 2b 

13. 17k + (—18k) 

15. —8r + (—4r) + 12r 

7. 70% Lie’ + (-12¢) 


ore 


-13 + (—26) -34 


. 2+ 14 + (-12) 


2 
4. 
S. ~19 + 17 
8 
0. 12+ (-7) + 6+ ( 


ta. -8y + 23y 
14. 7m — 7m 


18) 


16. —6p + (—3p) + (—1p) 


18. —5x — 6x 


Lesson 2—4 (Pages 70-74) Find each difference. 


1. 16-7 2. 16 — 21 3. —10 — (—9) 
2-9 6. 7 — (—12) 7. —12 -— (-4) 
Evaluate each expression if x = 6, y = —8, z = —3, and w = 4. 
-T oo” iw. =n 11. 6Fy 

i. aa Fs 4. 67 X=—<¢ 15. y+z+w 


Simplify each expression. 


17. 7k — 4k 
19. 3y — 7y 
a. Ae 1-25) 


23. 8c — 12c + 2c 


25. Corey spends $112 on movies each month. He spends $80 less on books. 


18. 6m + (—3m) 
20. —14n = 17n 
cen OF = (2) = 
24. 0 2p = Sp 


How much does he spend on books each month? 


Lesson 2-5 (Pages 75-79) Find each product. 


1. 2(4) ai b FA 3, ~4(~13) 

5. 10(—3)(2) 6. —4(2)(-—3)1 t: UDA 
Evaluate each expression if x = —2, y = 4, and z = —6. 

9. 6x 10. 2yz Tix xyz 
13. 4x — 3z 14. 6y — 2 15, 2x +z 
Simplify each expression. 
17. —6(2b) 18. 7(—4m) 
19. —10(—3k) 20. 4(5c) 


21. (6¢)(9h) 
23. (—2r)(—3s) 


22. 8m(—6n) 
24. (—5p)2q 


12. 
16. 


1e 
16. 





-4—6 


, i da 


wo y 
w— z +11 


-5(8) 
-8(—4)2 


—8xy 
10x + 5y 
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Lesson 2-6 (Pages 82-85) Find each quotient. 








ts 49 & 7 C “12 +§ 2. 36 {=b 4. 21 + (-3) 
5. 36 + (—6) 6. —20 + 4 7. —16 + (—4) 8. —32 + (—4) 
8 -54 63 -64 
9. 5 10. =3 i. = a 
had 
= 
T Evaluate each expression if x = —5, y = —3, z = 2, and w = 7. 
py 13. 25+x 14. -42 + w 15. 3+ y 16. 2x +z 
= itn = oY 1. x > (7) 19. xyz + 10 20. yzw + 2w 
3 . a i 
= 21. = pt Esa a 94 WI 
=< y sy y 
beled 


Lessor 3-9) (Pages 94-99) Replace each ® with <, >, or = to make a 
true sentence. 


1. -2@-5 2. -340-4 3. -0.32 © —0.3 4. 4(-2)(-1) @ 2(-3) 
o 2 2. 7 oZ 3 E 
5. 0.6 @ = 6. 500.7 7.50% 5. ar 


3 2, _2 3 

9. 6’ 2.3, 3 10. 0.4, 3’ 4 
-a _6 _ 1 _7 _2 
434 12 _3 


6 
7 


16. Using a number line, explain why 0.7 > 0.6. 


15. Compare the numbers = and Z using an inequality. 


Lesso{ 3-2) (Pages 100-103) Find each sum or difference. 
ke “A (—21.4) 2: —-6.14—0.13 +131 


3. 6.2 — (-34) 4. -11.12 — 2.15 + 5.28 — 3.12 
5. 15.9 + 6.25 — 3.48 — 2.13 6. -17.6+0.3-3.7 
fs -$ $ £ 8. 2 = Š 
9. -2+5 10. 32 — (-42) 
11. —6} +62 12, 25-13 


13. Find the value of z — 0.25 if z = 0.5. 
1 


14. Evaluate m + 52 if m = -35 
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Lesson 3-3 (Pages 104-109) Find the mean, median, mode, and range 


for each set of data. 
' 62.2.5 1,39 
> r SA, 2k er ee ee 
5. 47, 29, 77, 99, 50 47, 29 


2. 11,5, 18, 10, 14, 14, 18, 18, 14, 17, 15 
4. 123, 153, 123, 114, 148, 114, 135 
0. 5; 7.0) Bid dy 9 ey BD BF 





11 |0 = 110 


rr 
~~ 
—j 
= = | 
3> 
"J 
a 
P= 
oo 
m 
T. 
rr 


Write a set of data with six numbers that satisfies each set of conditions. 
9. The median is equal to the mean. 
10. The median is less than the mean. 


Lesson 3—4 (Pages 112-116) Find the solution of each equation if the 
replacement sets are x = {—2, —1, 0, 1}, m = {—1, 0, 1, 2}, and d = {6, 7, 8, 9}. 





1xt+3=2 2. 2d = 16 3. 6m + 15 = 21 
o nee 144-2 _ 2 _ 6-5 
4) 7m => © - 6 ee a 
Solve each equation. 
i, 178-22 7 8. 65-—13.2=y 9.x=7°:2+1 
10. 7516-623 1.7°4-47+2=r 12. w=61 -36-4 
13. n= 103 F42 =- 3= 12 14. [12 — (4 + 1)] =z 15. p= -42-3343 
7-343 _ -13-5 _ 6-3-2 _ 
SKE 7! 17. 3-2 S 18. 12=341 m 
‘me Ae T) 36 +9+1 _ sae tI = 2 
ee eer BEE? 20. a, vi a a Le 
22. Find the solution of 6 — 3(8) = r. 
23. What is the value of k if k = or? 


Lesson 3-5 (Pages 117-121) Solve each equation. Use algebra tiles if 


necessary. 

1. g+13=7 2. -8=wt —6 
4.-3+q=9 52-21 =a ti 
7. d — (—6) = 14 8. s- 4=12 
10. c — (—3) = -8 11. 13+y=4 
13. -24 =X +7 14. 16=9+p 
16. -5 = —12 + b 17. m+15=9 
19. What is the value of y if y — 4 = —15? 


. When x is divided by 8, the result is 7. Find the value of x. 


3. m — 8 = -23 
6. t-12 =-3 
9. k-9=18 
12. h- 11=5 
15. 6= -12 +b 
18. -8 = w + (—6) 
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Lesson 3-6 (Pages 122-127) 
1. -18=w+3 
4. m — 16 = -13 
7. 45 + j= —27 

10. 6.4 + k = -3.2 

13. 13.4 + p = -2.4 


Solve each equation. Check your solution. 


2. m+(—5) =6 
>» O=X— (—3) 
8. -56 = g — 32 
11. -2.8 + k = 3.1 


14. 173 = -27 +4 


2 2 
17. n air 


19. Solve for m if —20 + m = —7. 
20. What is the solution of h — 4 = 14? 


3. -164=r-74 
6. x + (-8) = -7 
9. n — (—26) = 41 
12. s¢+25=-135 


15. y + 2.17 = 5.67 


@ bad 
18. B ye 


Lesson 3-7 (Pages 128-131) Solve each equation. Check your solution. 


Ti |m| = -3 
4. |y|-8=11 
7. |d- 4| =10 


10. |n- 11| =15 
13. |k- (-2)|=5 
16. 5= |-4 + g| +17 


2. 4 = lx | 
5. |x+5|=10 
8. 6 = | -3 + p| 


11. -4 = |-2 + j| 
14. 12 = |n + (-3)| 
17. 16= |z- 4| +3 


<J Ir|+4=8 
6. |t++8| = -+2 
9. —4 = I5+s| 


12. |-2+p|=0 
15. 2+ |s+3|=8 
18. |s+4]-3=7 


19. How many solutions exist for —3 = | 4 +d | ? 


20. How many solutions exist for 8 = |2 +k | ? 


Lesson 4-1 (Pages 140-145) Find each product. 

1. 3(8.2) 2. “7.30) 3: —6.2(3.5) 4. (2.1)(-1) 

Szen) 6.5 =2.1(3)(=2) 7. 16.2(0) G. 35-1 h—22) 
2/1 1\/3 1/_ 6 

9. (5) 10. (-3)(§) ilupa 12. akle 


13, -70 18, 23) 


Simplify each expression. 


17. —7.2(2p) 18. (—9y)(—4.1) 19. (6.2k)(—3) 
20. —5(0.5/) 21. 2x(—3.4y) 22. 5.4m(—2n) 
23. 557126) 24. (57-3) (28. (359 

26. >k(6) (27) (-25\(4r) 28. —1w(-31) 
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Lesson 4-2 (Pages 146-151) Find the number of possible outcomes 
by drawing a tree diagram. 


1. tossing a coin twice Ann 
y iff Lorena 
9, choosing different teams of one man and one woman Ellen 





3. Ata dinner party, you can choose either chicken or beef for your main 


dish, soda or juice for your drink, and pie, ice cream, or cake for your Exercise 2 >< 
dessert. How many different meals are possible? = 
= 

4. When choosing auto insurance, mS 

ons lane iant Chole. , Underinsured , 

you have many ces, as Liability Dri Collision Comprehensive = 

shown in the table. How rivers T- 

many different types of $50,000 $50,000 O 

coverage are possible? Find $100,000 | $100,000 Ai 

the number of possible outcomes $150,000 | $150,000 

by using the Fundamental none 





Counting Principle. 


5. choosing four cards from a standard 52-card deck 


6. There are 5 multiple-choice problems on a quiz (with possible answers of 
a, b, c, and d). How many different combinations of answers are possible? 


Lesson 4-3 (Pages 154-159) Find each quotient. 


1. 12 + 1.5 Beet (ra) <% -82+ (-4)]) 4. -186+ 6.2 
Aa 7S 6. -9.3 + (-3.1) i; 16 + (16) 8. —04 + 02 
9. beed =| 10. = + (—5) 11. s 12, 8+} +) 
T poe ees 2.3 4.39 
13. 6 + (—=) 14. -2+(-<) 15. 42 +3 16. -3 +2 
Eval h ion if j = —ŻŁ, k = $, and m = Ż 
valuate each expression If J = —<, g’ 6" 
8 k m s 
17. F 18. p] 19. 5 20. = 
i 2m J km 
21. r 22. 7 23. 5 24. F 
Lesson 4-4 (Pages 160-164) Solve each equation. 
1. 6k = —54 2. 0 = 8p 3. 0.5y = 12 4. 3.2m = —6.4 
5. 7.5 = —1.5w 6, 2.1t = -6.3 7. -3n =2 8. —7 = —3s 
4_4 Z l 
9. x= —4 10. -3 = -2v 1i E Eg Tz. ~3* = 3 
c 2 -y E av 
13. -50 = 3 14. 10 = 15. 13 7] 16. 13 TU 


17. Solve —1.5x = 18. Then check your solution. 
1 


18. What is the solution of z = mig 
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Lesson 4-5 (Pages 165-170) Solve each equation. Check your solution. 


1) 6+ 2y=8 2.3-3r=4 3. 4+ (—0.5y) = 8 4. -7s - 3 = 18 
5. 0=157 + 3 6. 3.1 =0.7w + 1 7. 63 = 0.4t — 2.1 8. 6¢6+1.5=3 
ae ee _ yY aml b 

9%. =-1=5 10.6=-2+3 11. 10= -3+6 2. 64 
at oil O-p__ _7 m Btm 
13. 8=-2+2 14. =-3 1d, -gted 16; = 8 


17. What is the solution of 3 = 7+ 2°? 


18. Find the value of w in the equation 6 + Zw = 12. 
Write an equation and solve each problem. 


19. Three less than half a number x is 12. Find the number. 


20. Start with a number k. If you add 3, multiply by 7 and subtract 4, you 
get 18. What is the value of k? 


Lesson 4-6 (Pages 171-175) Solve each equation. Check your solution. 


1. 6a = 3a +3 2. 16+ 5r = 3r 3. 8x + 6 = 12 — 3x 
4. 7k + 3 = 2k 5. 1.4y = —0.6y — 2 6. 4+ 0.8p = —3.2p 
sot esas 1rp_2 1 er e. 
7.64+m=m— 23 8. af af te 9. git 3 4- zt 
ne ee Cl Poe 
10. zw -2=3W Fle g/t z” t: sj +3 5/ 


13. Find the solution of 1.7x + 11 = —6.3x — 13. 

14. Six times a number k is 17 less than 2 times the number. 
a. Write an equation to represent the problem. 
b. Find the number. 


Lesson 4-7 (Pages 176-179) Solve each equation. Check your solution. 


(TV 16 = -20 - 1) (2) 6(x + 5) = 12 (3) 8x + 6 = 3(4 — 1) 
(@.)8(6 - 9) - 5 = = 6.) 6t = 3(2t + 5) (6.) -7 = 3k — 2(2k) 
T) Mz + 3)=22 +4 aeie ble ele 

ew. Se S152 — 3) 10. —4(m — 2.2) = —2(m + 1.4) 

1 
11, 6 + 29x + 3) = 6x +2 12. 4(5x +5) = 20 +2 


13. Find the solution of 4[8 + 2(m —2)] = 8. 
14. What is the value of r in 7(8 — r) + 3(2 + 2r) = 9? 
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Lesson 5-1 (Pages 188-193) Solve each proportion. 



















9_ 3 SPR d b _ 32 PE. 
1. g7 10 2. 450 3. 1278 43 
21 _ h 4_ a 25 _ 500 p_8 
23° (7 6. 5 = 500 a ens 8. 4 4 
z_72 6.2 _ 3.1 0.3 _ 2 6+m_1 
6 2 ie aai 10 0478 sm-3 2 
7+b_3 7-d_A4 = eee i p kti _ k 
13. 4 5 14. 8+d 9 19. int d oe 3 6 
17. Are 18 and 2 equivalent ratios? E lai 
n > €q ios? Explain your reasoning. 
18. Find the value of x that makes x = A a proportion. 
Convert each measurement as indicated. 
19. 7200 pounds to tons 20. 4.5 feet to inches 
21. 2.1 quarts to pints 22. 460 meters to kilometers 
23. 13 grams to milligrams 24. 16 milliliters to liters 
Lesson 5-2 (Pages 194-197) Ona map, the scale is 1.5 inches = 100 miles. 
Find the actual distance for each map distance. 
From To Map Distance 
1. 
2. 
s 
: 
5. Puzzles The picture on a puzzle box shows the puzzle to be 4 inches tall. 
The actual height is 12 inches. What is the scale of the picture? 
Lesson 5-3 (Pages 198-203) Express each fraction or ratio as a percent. 
1. 11 to 44 2. 36 out of 18 3. 8 out of 32 4. 12 to 24 
12 27 10 7 
2. 20 6. > 7. 3 8. F 
9. 4to5 10. 3 out of 10 11. 6to8 12. 2 out of 20 
18 13 
13. 27 14. 5 out of 25 15. 3to8 16. 100 
17. 12 to3 18. 6 out of 12 19. 10 to5 20. 5 out of 6 


21. One out of three people at the conference agreed with the speaker. 
22. Two fifths of the students passed the test. 


Use the percent proportion to find each number. 

23. What number is 30% of 120? 24. 125% of what number is 15? 
25. What percent of 21 is 7? 26. Find 10% of 12. 

27. 50 is what percent of 200? 28, 16 is 25% of what number? 
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Lesson 5-4 /( Pages 204-209) Use the percent equation to find each number. 


1. What number is 110% of 36? 2. 30 is 300% of what number? 
3. Find 25% of 120. 4. What number is 30% of 200? 
5. What number is 10% of 25? 6. Find 200% of 18. 
7. 15 is 75% of what number? 8. 16 is 40% of what number? 
9. Find 5% of 120. 10. What number is 500% of 5? 
11. 35 is 20% of what number? 12. Find 150% of 80. 
13. 45 is 80% of what number? 14. What number is 18% of 324? 


15. Banking How long will it take Kristin to earn $180 if she invests 
$4000 at a rate of 6%? 


16. Banking How much interest will Michael earn if he invests $575 
at a rate of 7% for 3 years? 


Lesson 5-5 (Pages 212-217) Find the percent of increase or decrease. 
Round to the nearest percent. 


1. original: 20 2. original: 125 3. original: 18 4. original: 600 
new: 22 new: 100 new: 9 new: 750 

5. original: 30 6. original: 28 7. original: 12 8. original: 50 
new: 10 new: 21 new: 15 new: 70 


The cost of an item and a sales tax rate are given. Find the total price of each 
item to the nearest cent. 


9. painting: $600; 6.5% 10. shoes: $85; 4% 11. book: $24.95; 3.5% 
12. shirt: $29.99; 6% 13. piano: $1600; 5% 14. sweater: $45.99; 7% 


The original cost of an item and a discount rate are given. Find the sale price 
of each item to the nearest cent. 


15. jacket: $120; 40% 16. hat: $23.99; 30% 17. basketball: $25; 10% 
18. video game: $49.99; 5% 19. bicycle: $425; 15% 20. snow skis: $225; 25% 


21. What number is 20% less than $75? 
22. Find the percent of increase from $75 to $85. 


Lesson 5-6 (Pages 219-223) Refer to the application on page 219. Find 
the probability of each outcome if a pair of dice are rolled. 


1. 2 odd numbers 2. a sum of 7 3. a sum of 4 
4. even number on the first die 5. a sum greater than 11 6. a sum of less than 10 


Find the odds of each outcome if the spinner at the right is spun. 


7. greater than 10 8. blue 

9. blue or yellow 10. not red 
11. an even number 12. not a two 
13. an odd number 14. less than 4 





15. What is the probability that you select a seven at random 
from a standard deck of cards? 
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Lesson -7 (Pages 224-229) A card is drawn from a deck of ten cards 
numbered 1 through 10. The card is replaced in the deck and another card 
is drawn. Find the probability of each outcome. 


1. P(9 and then a 7) 2. P(6 and a 4) 3. P(an even and then a 2) 
4. P(two numbers less than 6) 5. P(8 and then an odd number) 6. P(two odd numbers) 
7. What is the probability of tossing a coin three times and getting two 

heads and a tail? 


8. What is the probability of tossing a coin three times and getting a head, 
then a tail, then a head? 


Determine whether each event is mutually exclusive or inclusive. Then find 
each probability. 
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9. There are 18 cars in a lot. There are 6 red cars, 8 blue cars, 3 white cars, 
and 1 purple car. What is the probability of randomly choosing a white 
or blue car? 


10. In rolling a die, what is the probability that it is either an even or a four? 


Lesson 6—1 (Pages 238-243) Express each relation as a table and as a graph. 
Then determine the domain and the range. 


1. {(6, 3), (2, 4), (3, 2), (5, 5)} 
E a- 1.69.12, —5), (2-9) 40, AD] 


TERE) 


Express each relation as a set of ordered pairs. 
i. 8. 


ee Hos Ol te a a a 
4. {(1, —3), (2.4, 6), (0, —5.1), (—4, 4)} 


e. (0.0.8,2).2.0,(-2,-3) 





1. 6x + 2y = 12 a. (1,3) b. (1,1) c. (2,0) d. (2,2) 
2. 3a+6=7b a. (4,3) b (1,0) c (2,3) d. (5,3) 
3.2m +n=7 a. (1,6)  b. (3,1) +c. (0,2) +d. (0,6) 

L7 1 1 
E Sie Siih a. (=. A Bua e 60 dss 
Solve each equation if the domain is {—2, —1, 0, 1, 2, 3}. Graph the solution set. 
5. y = 6x 6. y= —-2x+1 wey=2-8 8. x-y=5 
9 y= -—3x d 10. 3x — 2y =6 11.4-x=y 12. 7 = 6x + 4y 
Find the domain of each equation if the range is {—1, 0, 1, 2). 
13. y= 3x43 14. 7-4x=y 15. 6y = 2x 16. x = 5y — 2 
17. 2y =3x +1 18. 5x = 15y 19. 2x=y-4 20. 2y — 2x = 4 
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Lesson 6-3 (Pages 250-255) Determine whether each equation is a linear 
equation. Explain. If an equation is linear, identify A, B, and C. 


1. 4xy = 3 2. 7x —2y=3 2. 22 +x =y 4. 16y = 4x 

5. x = 2y 6. 3y=x+4 % t s 8. x + 3y=9 

9. 6x+3=y 10. 2x7 + y2 =8 11. 4y + 8x =0 12. y+ xy=1 
Graph each equation. 
13. x=y-1 14. -3x+2=y 15. 7y = 14x - 2 16. x+y=4 
17. 2x + 3y = 0 18. x -y=2 19. 16 = 2x + 4y 20. 5x -y=15 
Lesson 6-4 (Pages 256-261) Determine whether each relation is a function. 

Ve (ayy 4, 2), (1, —3), 0, 8) ee (0-1, 8) BS) rahi 

oe 1, 3), 45, 1),15,4), (153) 4. {(—2, 4), (0, 0), (4, 2), (3, 0)} 

D 1) 41, 73,0, - 1,2, S. (9, 3)-(-3, Dy 4,2), (2, Bhi 

7 8. 9. 





10. Eia Te 

















If f(x) = —3x — 1 and g(x) = 4x + 5, find each value. 


13. f(3) 14. 9(2) 15. (-1) 16. f(—4) 17. e(-1.25) 18. f(5) 
19. f(0.5) 20. (0.2) 21. f(—3.1) 22. e(-1.5) 23. (1.2) 24. 9(2.1) 
25, f(s) 26. (5) 97. (5) 28. s(-3) 29, f(-2) 30. glz) 


Lesson 6-5 (Pages 264-269) Determine whether each equation is a direct 
variation. Verify the answer with a graph. 


A x=y+2 @ y=3x @y=4x+2 Qy=2x+2 y= 6.) x = -2 
Solve. Assume that y varies directly as x. 
7. If y = —3 when x = —6, (8) Ify =9 when x = 5, $ 
find x when y = 16. find y when x = 10. 
9. Find x when y = 24 {0. )Find x when y = 3 if 
if y = 16 when x = 6. — y=15whenx=4. 
11. If x = 13 when y =7, 2, Find y when x = 2.5 


find y when x = 26. if y = 10 when x = 6. 


704 Extra Practice 





Lesson 6-6 (Pages 270-275) Solve. Assume that y varies inversely as x. 
A Suppose y = 14 when x = 7. Find x when y = 18. 

2, Find y when x = 8 if y = 15 when x = 12. 

3. If y = 2.5 when x = 6.5, find y when x = 13. 


4, Suppose y= > when x = 7 Find y when x = = 


. rr 

2 >< 

. . — 

Find the constant of variation. Then write an equation for each statement. x 
5. y varies inversely as x, and y = 7 when x = 4. "y 
6. y varies directly as x, and y = 8 when x = —1. > 
7. y varies inversely as x, and y = —3.5 when x = 7. = 
mn 

rm 


(8)y varies directly as x, and y = 4 when x = —12. 
al 


Lesson 7-1 (Pages 284-289) Determine the slope of each line. 


i JSR ere 2 {Al | 3. y | | | 
a] Ler is IN O X 
pert (0,2) E e 
CARRERE | SERED? =a 
Te fo ae oo ee eo oe rt | | TNO | | 1 T 
PELL i oN LPs Fe, -4 
o See: TOONT 
FYJ it del ft td | | 


Determine the slope of the line passing through the points whose coordinates 
are listed in each table. 





4, s 6. 
y 27 
iar 2 O; 1 
=2 114 5} 2 
O| 6 10 | 3 
2|8 15 14 


Lesson 7-2 ( Pages 290-295) Write the point-slope form of an equation 
for each line passing through the given point and having the given slope. 


1. (6,4), m = -3 2. (-7,3),m=2 3. (2,2),m=-1 4. (3, -2),m=6 
9. (1,5), m = —5 6. (1,2),m = —4 7. (—7, 2), m = none a. (=3,-3), n= 3 
4 aap =o e i a E 
9. (-4,-2),m== 10. (4,0),m= 3 1. (-4-1),m=4 12. (3,4),m=-2 
Write the point-slope form of an equation for each line. 
13. the line through points 14. the line through points 
at (8, 4) and (7, 6) at (0, —2) and (—4, 2) 
15. the line through points 16. the line through points 
at (4, 7)and (—1, 0) at (2, 1) and (1, 2) 
17. the line through points 18. the line through points 
, at (4, —8) and (6, —2) at (—3, 1) and (2, —3) 


19. Write an equation in point-slope form of a line that has a slope of 1.5 and 
Passes through the point (16, —5). 
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Lesson 7-3 (Pages 296-301) Write an equation in slope-intercept form 
of the line with each slope and y-intercept. 


1. m=-3,b=8 2.m=2,b=-3 3. m= —1,b = —6 4.m=3,b=2 

5. m=0,b=4 6. m= -2,b=1 7. m=6,b=4 8. m= -14,b=7 
us 9. m= ž,b = -7 10. m= —<,b=9 11. m= -$,b = -3 12. m= -7,b=6 
= Write an equation in slope-intercept form of the line having the given slope 
= and passing through the given point. 
Ww 13. m = 4, (1, —2) 14. m = 3, (—5, —3) 15. m = —2, (-3, 0) 16. m = —4, (—2, 6) 
my 17. m= —1, (0,4) 18. m = 0, (7, 8) 19. m = 6, (12, —6) 20. m = 5, (—8, 3) 
= —_4 3; ME i 8 te 
=< 21. m= 5” (3, 6) 22. m= g | 1, 1) 23. m= 3 (0, 5) 24. m 37 ( 6, 1) 


Write an equation in slope-intercept form of the line passing through each 
pair of points. 


25. (2, 4) and (3, 1) 26. (0, 1) and (3, 0) 27. (—4, —3) and (2, 1) 
28. (5, 4) and (7, —8) 29. (—2, 3) and (9, —4) 30. (8, 12) and (—2, —8) 
31. (5,3) and (6, —8) 32. (3, 0) and (8, —2) 33. (7, 4) and (4, 7) 

34. (—2, ~2) and (3, =3) 35. (8, 2) and (—4, —1) 36. (6, 2) and (3, —4) 


Lesson 7-4 (Pages 302-307) Determine whether each scatter plot has a 
positive relationship, negative relationship, or no relationship. If there is a 
relationship, describe it. 












1. Vi lel le 2 3. 
roomy ae se ELL 12 
Lake E See eee Watching 
{| [fet | tt 
ah tee Ea 
oot ttle eT nea) 
EROS 
|o oo| joj |°] | 
O 100 200 300 400 x O12345678 9X 
Lake Length (mi) Sleep (hours) Doing Homework 
(hours) 
Determine whether a scatter plot of the data for the following would show 
positive, negative, or no relationship between the variables. 
4. study time and score on a test 5. your shoe size and your age 
Lesson 7-5 (Pages 310-315) Determine the x-intercept and y-intercept of 
the graph of each equation. Then graph the equation. 
1. 2x + 8y = 16 2.x+2y=2 3. x+y=3 4. 2x — 9y = 18 
5. 6x-—y=4 6. 7y-x=-3 7. 6x +y=-2 8. 4y + 3x = —4 
2 1 2 1 + 
9. x+y = 6 10. at + 4y = 1 Ths aX tyz 12. Sy —- 2x = —4 
Determine the slope and y-intercept of the graph of each equation. Then graph 
the equation. 
13. y=8-x 14. y = 5x -2 15. y = 3x +6 16. y=4x +8 
17. y= =a 3 18. y=3x-2 19. y ex +5 20. y = zx + 6 
21. —2y + 4x =8 a2 7x + 8y = —56 23. 9y + 3x =6 24. —5x+y=6 
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Lesson 7-6 (Pages 316-321) Graph each pair of equations. Describe any 
similarities or differences and explain why they are a family of graphs. 


1 y=3xr+2 2. y= —2x +1 3. y = 3x 4.y=x+4 
y = 3x y=2x+1 y = 4x y=5x+4 
5. y= ax F m -3x +2=y 7. y=4x 8. y=ax+4 m 
= —4y — 2 i ` l 2 2 >< 
y —x+2=y y = 3x y=2x+2 —_ 
= 
Compare and contrast the graphs of each pair of equations. Verify by graphing -5 
the equations. = 
9. y= 2x 10. y = 0.25x + 1 11. y= -3r 12. y=x-4 I 
y=2x+1 y=4x+1 y=3x-2 y=x+6 5 
"E ENN ] m 
13. y= 5x +2 14. y= -3x +2 a 16. y= 3x 
y=x+2 y = -2x “aia oi 5+x=3y 


Change y = 0.5x — 5 so that the graph of the new equation fits each description. 
17. y-intercept is 2, same slope 18. negative slope, y-intercept is —3 
19. shifted up 2 units, slope is 2 20. less steep positive slope, same y-intercept 


Lesson 7-7 (Pages 322-327) Determine whether the graphs of each pair of 
equations are parallel, perpendicular, or neither. 


1. y=3x+2 2. y=3x+4 3. y=3x+2 4. y=2x+4 
5. y=5x+4 6. 2y = 10x - = 7. y=4x-6 8. 2x + y=6 
ont Qe aan 1 we oh es as G 

4x — 3y = 12 axty=3 2x = 4 = 3y y= ts 


Write an equation in slope-intercept form of the line that is parallel to the graph 
of each equation and passes through the given point. 


9. y = 8x + 5; (0, 4) 10. y = 3; (-1, 2) 11. x = 2; (4, 3) 


Write an equation in slope-intercept form of the line that is perpendicular to the 
graph of each equation and passes through the given point. 


12, y=x +5; (2,1) 13. y = 4x; (0, 0) 14. 6x — 2y = 3; (0, 1) 


Lesson 8-1 (Pages 336-340) Write each expression using exponents. 
7°77 2: (-3)-3){-3) o 3° 9*°5*6*S-4 4. 6 squared 
5. m:m-n-n-n 6. 2 cubed 7. 4¢:rerer-s:s 8. (DANKON) 


Write each power as a multiplication expression. 
ee 10. (4) 11, 8425 12. k 13. wz? 14. —6xy? 


Evaluate each expression if x = 4, y = —1, z = —2, and w = 1.5. 
15. y3 16. w(yz + 4) 17. z? +2xy 18. 2x* — zð 19. —2(y3+w) 20. wry 
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Lesson 8-2 (Pages 341-346) Simplify each expression. 


1. 22.25 2. 63-6! 3. x4 x4 4. yy 
5. (a*)(a’) 6. (Qĉh?)( 94h?) 7. (PPP) 8. (2k*j)(—3kj) 
9. (6m°)(7m?) 10. (2a?b)(9ab’) 11. (6a°b)(4ac) 12. (8y*)(3y*) 
5 8 
13. (—3p°q*)(—pq’) 14. (3xyz)(—4xy?) 15. H 16. S7 
15m! -n -16m?n’p?” eP TE E E. 
H, 3m’ Ma ~ -rs 19. — 2mê?n?p? au (3% y(—12x"y’) 


21. Evaluate m”. 


22. Find the product of mn and —3m?n. 


Lesson 8-3 (Pages 347-351) Write each expression using positive exponents. 
Then evaluate the expression. 


1. 8-3 Z g 3. 107° 4.57! 5. 973 6. 7-2 7. 37 8. 2-6 


Simplify each expression. 























9. (m°)(m~2) 10. r%s!t4 11. 6x “y 12. (a~>)(a?) 
i. ay 14. 7, 15. oe 16. (r~°)(s*) 
17. -25 18. 2 19. ZE 20. -10 
21. Awe 22, <= a 23, E 24. es 


25. Evaluate 7m~2n~3 if m = 4 and n = 2. 
26. Find the value of 5a3b~! if a = —1 and b = 3. 


Lesson 8-4 (Pages 352-356) Express each measure in standard form. 
1. 1.5 megaohms 2. 168 billion dollars 3. 2 megahertz 4. 76 milliamperes 
5. 400 nanoseconds’ 6. 1.2 million dollars 7. 18 kilobytes 8. 93 micrograms 


Express each number in scientific notation. 


9. 178 10. 0.0098 11. 0.032 12. 106,000 

13. 13.8 14. 269.3 15. 0.0000083 16. 100 

17. 0.000016 18. 12 19. 0.3 20. 400,300 

21. 17 22. 1852 23. 1900 24. 0.000000103 


Evaluate each expression. Express each result in scientific notation and standard form. 
25. (6 X 10%)(4 X 10°) 26. (7 X 10)(3.5 X 102) 27. (2.1 x 10°)(1 X 10$) 
28. (4 X 10-3)(7 x 10$) 29. (1.5 X 10°)(6 X 1073) 30. (5 x 1071)(2.5 x 1074) 
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Lesson 8-5 (Pages 357-361) Simplify. 


1. V64 2. — 
[44 
"V 81 6. 
|225 
F 10. 


13. V 0.0025 14. 


v9 3. V121 
|225 7 [256 
~ V 100 V 16 
/121 
-4 389 11. —V0.36 
— V 0.0049 15. V 0.0289 


17. Find the negative square root of 25. 
18. If x = V 1024, what is the value of x? 


|36 
V 64 


12. V 0.81 
16. —V 0.000196 


Lesson 8-6 (Pages 362-365) Estimate each square root to the nearest 


whole number. 


1. V5 2. V10 

7. V61 8. V126 
13. V555 14. V621 
19. V121.6 20. V/153.2 


3. V11 4. V15 

9. V153 10. V412 
15. V709 16. V981 
21. V9.35 22. V13.6 


25. Tell whether 11 is closer to V 119 or V 125. 
26. Which is closer to V 285, 16 or 17? 


5. V18 6. V24 
11. V483 12. V504 
17. V703 18. \/81.4 


23. V 0.021 24. V 0.29 


Lesson 8-7 (Pages 366-371) If cis the measure of the hypotenuse and 
aand b are the measures of the legs, find each missing measure. Round to 


the nearest tenth if necessary. 


3. 4 cm 


4. 
E ee 


40 yd 


7 a=15,b=17,c=? 
a0) a= 10,c=21,b =? 


7 in. cin. 


5. ckm 
2 km 


10 km 


8. b= 12,c = 38,a=? 
11. a=3,c=8,b=? 


6. bin. 


18 in. 
12 in. 


9. a=4,b=5,c=? 
12. b=20,c=40,a=? 


The lengths of three sides of a triangle are given. Determine whether each 


triangle is a right triangle. 
13. 5 ft, 12 ft, 13 ft 
16. 56 in., 70 in., 84 in. 
19. 3 ft, 6 ft, 12 ft 

22. 10 cm, 24 cm, 26 cm 


14. 4 mi, 5 mi, 7 mi 

17. 19 m, 24 m, 28 m 
20. 2 in., 8 in., 10 in. 
23. 20 m, 21 m, 29m 


15. 7 cm, 11 cm, 17 cm 

18. 31 mm, 37 mm, 49 mm 
21. 6 mi, 8 mi, 10 mi 

24. 18 in., 26 in., 32 in. 
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Lesson 9-1 (Pages 382-387) Determine whether each expression is a 
monomial. Explain why or why not. 


1. 6x 2, 5 3. 13b + 2a 4. 7a2b-! 


5. m“ 6. 3x=-y 7. ¢ B. Ixy? 


State whether each expression is a polynomial. If it is a polynomial, identify 
it as a monomial, binomial, or trinomial. 


9. 11y 10. y-t Mrr 12. ax-2 
13. 3x-1+y—2 14. 6j°k7e - 7j? 15. 2.3mn? 16. mai 
Find the degree of each polynomial. 
17. y? 18. 6x° 19. 4 20, 37° => 2k+ mt 
21. 16m°n + 14m°n? 22. 11p°q? — 6pq’ 23. x? + 2x + 3x® 24. Tab” — 2ab 
Arrange the terms of each polynomial so that the powers of x are in descending order. 
25. 4x? + x5 -—x 26. 2x — 6x" —3 27. bx? = drt + Br = 2 
28. 6mx? — 4m*x® + 4mx 29. 3x4y° + 2x23 + 6x°y 30. 2x—=x4+2 


Lesson 9-2 (Pages 388-393) Find each sum. 


1. 7x-2 2 8 6-2-1 3. Qxy-3xr4+2 
(+)x+4 (+) 3x2 — 4x -7 (+) 4xy -7 
Ta + 7) © Bp = 2) 5. (Zab — 2a) + (2ab + 3b) 6. (4x? — 2xy + y$) + (xy + 34 


Find each difference. 


T. 3x— 4 8. 5m? — m+2 9. 11a? -— 2a- 1 
(—)2x+3 (—)2m? + 2m +5 (—) 5a? + 6a +2 
10. (13x — 2) — (9x + 4) 11. (7m + 4n) — (2m — n) 12. (6a + b) — (2b + 4) 

Find each sum or difference. 

13. (2x + 3) + (4x7 + x-7) 14. (mn + 2pn — mp) — (2pn — mp) 
15. (y2 + 2y — 3) + (2y° - y - 3) 16. (x2y + 5xy — %2) — (3x2 — 2y?) 
17. (3x2 + 2x — 4) + (5x? — 9) 18. (xy + 9xy — y?) — (2x2y — y?) 


Lesson 9-3 (Pages 394-398) Find each product. 
1. 4(3x + 2) 2, —370 ~ 4) 3. a(2a — 4) 4. 2n(n — 5) 
5. —y(10y — 5) 6. —3x(5x + 8) T: Tope" 3) 8. —5m(3m> — 2m) 
9. 277 -r +r} 10. -6x(x2- 4x) 11. 0.75K(8k3 —- K?) 12. 2.472(2z? — 3) 


Solve each equation. 
13. —3(4 — x) = 18 14. 21 = 7(y — 11) 15. 10x -9=4(x-1) +1 


16. 7(r + 8) -4 = —4(-7 - r) 17. 6(s — 7) = 3(4s + 4) 18. —a + 6(a + 4) = 3(a +5) +1 
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Lesson 9-4 (Pages 399-404) Find each product. Use the Distributive Property 


or the FOIL method. 

1. (m + 3)m + 2) 2. (x — 4)(x + 6) 3. (y — 5\(y — 7) 

4, (r + 9)(r — 3) 5. (2s — 3)(s + 5) 6. (a — 2)(4a + 8) 

7. (7p — 3)(4p + 2) 8. (2k + 2)(2k + 1) 9. (d + 7)(3d — 5) N 
10. (8x + 2y)(4x + 3y) 11. (3m + n)(m — 3) 12. (7r + 8s)(5r — 3s) a 
13. (6x — 1)(x — 2) 14. (7p — 2)(3p + n) 15. (2p — 1)(p — 3) s 
16. (b + a)(a — b) 17. (5c + d)(3c — 2d) 18. (p + 1)(p + m) a- 
‘6, U-20 + 5) 20. (z? + r)(z2 — r) 21. (n? + 1)(2n2 — 3) > 

a 
c? 
Lesson 9-5 (Pages 405-409) Find each product. s 

1. (m + 5)? 2. (n — 3)? 3. (2x + 3) 

4. (3y — x)? 5. (4a + b)(4a — b) 6. (2k + 2p)? 

T. (4x — 2)(4x + 2) 8. (1+ p) 9. (a — 2b)(a + 2b) 

10. (6 + 3m) 11. (2 — 4t)2 12. (r — 2s)(3r + 2s) 
13. (2x — 7y)? 14. (m + 3n} 15. 2(p — q)? 
16. 4(r + s}? 17. k(2 + k}? 18. 4s(s — 1} 
W A 20. y(y + 1)(y — 2) 21. p(p + 2)(2p — 3) 
SZU EN — 3) Zo. (+32 — 1 + 2) 24. 6(m + 5)(m — 1) 


25. The area of a circle is given by the formula A = mr?, where r is the radius 
of the circle. Suppose a circle has a radius of k — 4 inches. 


a. Write an equation to find the area of the circle. 
b. Find the area to the nearest hundredth if k = 6. 


Lesson 10-1 (Pages 420-425) Find the factors of each number. Then 
classify each number as prime or composite. 


i; 57 2. A2 3. 65 4. 17 
5. 104 6. 18 7. 81 8. 73 


Da DO SEPA OO lo eS 


Factor each monomial. 


9. 12x2 10. 28m2n 
| 11, —33j?k? 12. 54p3 
13. 81ab? 14. 75xy 
| 15. —13p7q? 16. 105r? 


Find the GCF of each set of numbers or monomials. 


17. 13, 33 18. 50,75 19. 32, 84, 144 

20. 32, 64, 96 21. —21, 15xy 22. 42*, 27, Bx 

23. —3r2s2 —17rs 24. 14rs, 12rst, 6t 25. 7kr, 21k2, 2kr 

26. —16c?d, —4cd, —8cd2 27. 24m2n, 51m, 63m°n? 28. —1x yz, —7x2y?, —2x3yz 
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Lesson 10-2 ( Pages 428-433) Factor each polynomial. If the polynomial 
cannot be factored, write prime. 

1. 4m + 12 2. 13n + n? 3. 2k? + 6k 

4. 7s*t + 3 5. 9pq> — 21pq? 6. xy + 7y 

7. 3k — 4j 8. 14m?n — 18m 9. 17cd — 14mn 
10. 16a7b* — 3ab 11. 16b2c — 2ac + 4bc 12. 12mn — 14m? + 16n 
13. 6ab — 7bc + 12ac 14. m2n3p + mn — mp 15. x2y + 15xy + 5x 
Find each quotient. 
16. (16x + 4y?) + 4 17. (2rs+r)+r 18. Tiy- 3x) + % 
19. (15a + 3b?) +3 20. (6m2n — 9m) + 3m 21. (18cd? — 9cd) + 9cd 
22. (21a*b — 14a?) + 7a? 23. (16xy — 12xy) + 4xy 24. (12a*b + 4b) + 4b 
25. (36st? — 9st) + 9st 26. (15rs2 + 12r2st) + 3rs 27. (5xy?z + 10x2z) + 5xz 
28. (13r2s — 26r*) + 13r? 29. (32np + m?np?) + np 30. (20r?st + 15rs) + 5rs 


Lesson 10-3 (Pages 434-439) Factor each trinomial. If the trinomial 


cannot be factored, write prime. 


1. x7+4x+4 2. n> +6n+9 3. tt- 8t + 16 
4. w*+5w-2 5. r2.+7r—12 6. p- 8p +4 
7.¢=+%s5=8 8. d* + 21d + 110 9. y° = 10y +3 
10. q* — 3q — 28 11. 4z? — 16z — 18 12. 62- 3c- 3 
13. 2m — 3m — 20 14. 8⁄2 + 6y -2 15: 34- 12-15 


Lesson 10-4 (Pages 440-444) Factor each trinomial. If the trinomial 
cannot be factored, write prime. 


1. 5x2? + 13x +6 2. 4w? + 7w +3 
3. 2a? — 9a + 4 4. 12 + 18t + 2 
5. 4? — 8c -3 6. 3r? + 15r + 12 
7. 8y* — lóy + 6 8. 20n? — 40n + 20 
9. 10m +3 + 3m? 10. 13 + 2m? + 14m 
11. 392-4 -4g 12. 12d + 8 — 8? 
13. 2m? — 3mn — 2n? 14. 2a? + 4ab + 2b? 


. 12p? + 10mp + 2m? 


16. 18x? + 15xy + 347 


a. Express the area as a trinomial. 


. Arectangle has dimensions of (y + 5) inches and (y — 4) inches. 


b. If y units are removed from the length, express the new area. 
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Lesson 10-5 (Pages 445-449) Determine whether each trinomial is a 
perfect square trinomial. If so, factor it. 


ME ~ are @ 2.a*—-4a+4 3. y* - 16y +3 4. d? + 10d + 25 

5. r? + 24r + 144 6. 9c? + 12¢+4 7. 4k* — 28k + 49 8. 16m? — 8m + 1 

Determine whether each trinomial is the difference of squares. If so, factor it. v 

9, 1-9 10. 4 — 492? 11. 36x? — 4 12. 17 - 3p? = 

13. s2 — 16r? 14. 9 — m?n? 15. 32k? — 50 16. 12b? — 48 oe 
we 

Factor each polynomial. If the polynomial cannot be factored, write prime. = 

17. a — a — 12 18. 2s? — rs — r? 19. 2r? -3 20. 4m? + 48m + 144 = 

21. 6m? —- 16m — 6 22. 2xy — 8x 23. 3a?b? — 27b 24. 16x? — 8xy + y? m 

Lesson 11-1 (Pages 458-463) Graph each quadratic function by making a table of values. 

1. y = 6x? 2. y = 8x? 3. y = —2x? 4. y = —3x* 

5., y =2x? +1 6. y =x? -3 7. y = —3x2 +5 8. y = —4x? - 3 

9. y=x?+3x—-6 10. y= -—2x?-x+5 11. y = 3x? -— 2x 12. y = 0.25x* — 2x -4 


Write the equation of the axis of symmetry and the coordinates of the vertex 
of the graph of each quadratic function. Then graph the function. 


13. y = 2x? 14. y = 3x? 15. y = 8x? 16. y = x? + 2x 
17. y = 3x* — 6x 18. y = —2x? +1 19. y =4x?-x+2 20. y=-x?+6x-—4 


A. y=} -x+1 22. y = -5x - 2x +2 23. y =2x? +3x -1 24. y= —-x*-2x-1 


Match each function with its graph. 
25. y = (x +2} -2 26. y = -2x -x -1 27. y= -2x +x +2 





Lesson 11-2 (Pages 464-467) Graph each group of equations on the 
same screen. Compare and contrast the graphs. 


1. y =x? 2. y=x +1 3. y = (2x — 1} 
y = 2x jeri y = (2x — 2}? 
y = 4x? y=x -8 y = (2x — 3) 


Describe how each graph changes from the parent graph of y = x7. Then 
name the vertex of each graph. 


4. y = 8x2 5. y = —Ix2 6. y — 5x f. y ness (x ai 1)? 
8. y = (x + 3) 9. y = (3x + 2) 10. y = —(x + 3) 11. iow —2x* —3 
12. y=0.25x2+05 13. y=-3x2 +8 14. y=(4r-1P +3 15. y=(x+2P%-2 
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Lesson 11-3 (Pages 468-473) Solve each equation by graphing the related 
function. If exact roots cannot be found, state the consecutive integers between 
which the roots are located. 


1. —x? — 2x +24 =0 2. x27+4,-5=0 3. x*-4x-2=0 4. x7+7x+3=0 
5. x2? +7x+5=0 6. x2-6x+6=0 7. -x?-3x-2=0 8. 4x?+2x+1=0 
9. —x? -6x -6 =0 10. x?—-1l1x+4=0 11. —2x? — 2x + 10 =0 12. x? + 12x + 20=0 
13. —x? — 12x — 3 = 0 14. -3x?-x+8=0 15. x?+3x+4=0 16. x? +5x-9=0 


Use a quadratic equation to determine the two numbers that satisfy each situation. 
17. Their sum is 21 and their product is 104. 

18. Their difference is 8 and their product is 20. 

19. Their sum is 13 and their product is 22. 

20. Their sum is 32 and their product is 135. 


biad 
— 
þ— 
(d) 
<í 
ce 
A. 
q 
œ 
þ— 
> 
[s=] 


Lesson 11-4 (Pages 474-477) Solve each equation. Check your solution. 


1. 2r(r — 4) =0 2. 4k(k + 5) =0 3. (s + 4)(s — 3) =0 
4. (m — 4)(m — 5) = 0 5. (3% = (x = 2) = 0 6. (2y + 2)(2y — 4) =0 
7. (f + 2)(6t + 1) =0 8. n7+n-6=0 9. k*+4k+4=0 
10. p?-—5p +6=0 11. g*-—2qg-15=0 12. x7+2x-3=0 
13. j2 +97 + 20 =0 14. r? -— 16r=0 15. z° — 25z =0 


For each problem, define a variable. Then use an equation to solve the problem. 
16. Find two integers whose sum is 15 and whose product is 36. 


17. The length of a swimming pool is 15 feet longer than it is wide. 
The area in square feet is 1350. Find the dimensions of the pool. 


18. Find two integers whose difference is 12 and whose product is 13. 


Lesson 11-5 (Pages 478-482) Find the value of c that makes each trinomial a perfect square. 


1. r?— 16r +c 2. k? + 12k +c 3. p — 4p +c 4. n*+2n+c 
M aa aa. 6. s2 + 18s +c 7. x? + 20x +c 8. r? + 14r +c 
9. w? + 30w +c 10. h? + 10h +c 11. z? -2z +c 12. m? — 6m +c 
13. q? + 26q +c 14. t? + 28t +c 15. y2 + 22y +c 16. z? + 24z +c 


Solve each equation by completing the square. 

17. 24+ 10z+12=0 18. h? — 8h -15=0 
19. y7+3y+1=0 20. w? + 15w =5 
21. m? +2m=0 22. t? + 2t = 18 

23. r? — 20r +24=0 24. p? — 2p = 32 
25. 4? -7q +12=0 26. n? — 4n- 16=0 
27. x? + 10x = 12 28. r? +12r=0 
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11-6 (Pages 483- 
Lesson ee Ses > — Use the Quadratic Formula to solve each equation. 
uJ eae ee A 3. m? -7m+12=0 4. n2+5n-6=0 
6. k 7 Aa . d? — 3d - 18 = 0 8. $ +8s-14=0 


Zz- — 4&z+4=0 7 
ME ena 10. Polpidak. 11. re+6r+9=0 12. 7-29-80 
13. yY E 14. d T= s0 16. s2 +35s+2=0 16. m? — 11m = -18 
17. 4k? — 4 = 8k 18 


AL 

i B . re 19. 3p? + 5p +2=0 20. 6x7 + 8x = 8 = 

T 2p rE = 2 22. 49°-2= —2q 23. —2c? -4c -2=0 24. —-8m? — 10m = 2 > 

5J 

a 

a, a 

Lesson 11-7 ( Pages 489—493) Graph each exponential function. Then state ond 

the y-intercept. 5 

rr 
y= 2 2. y= 5" 3. y=3* -1 4. y=#¥ +4 
5. y= 2" — 3 6. y= 2*+3 7. y=4+3 8. y=2 -6 
9. y =3* -3 10. y =24 +1 11. y = 405x 12. y=5% +1 
13. y = 4° — 2 14. y=3 -2 15. y = 205r — 1 16. y= 2—4 


Find the amount of money in a bank account given the following conditions. 
17. initial deposit = $6000, annual rate = 6.5%, time = 3 years 

18. initial deposit = $1000, annual rate = 12%, time = 15 years 

19. initial deposit = $2500, annual rate = 2%, time = 6 years 

20. initial deposit = $5100, annual rate = 9%, time = 4 years 


Lesson 12-1 (Pages 504-508) Write an inequality to describe each number. 


1. a number less than 10 2. a number that is at least —4 
3. a number greater than —2 4. a number less than or equal to 5 
5. a number greater than 3 6. a number more than 12 
7. aminimum number of 7 8. a number less than —1 
9. a maximum number of 8 10. a number greater than —6 
11. a minimum number of —8 12. a number more than —11 


Graph each inequality on a number line. 


13. m <8 14. n<-4 15. x>2 16. z< -7 
17. r215 18. m< -5 19. s>84 20. g > hz 
21. w<13 29, (= -2A 2. ps 32 24. 7 >43 

1 5 
3. <t 26. r< -27 a7. 423 28. q3 





Write an inequality for each graph. 


+—+- 31. ep 
. 1i = ~ 
ere O12 38 9 0 5 10 15 


ee ee 3 -2 “ 5 -4 -3 -2 
vs 9.10 landed =" 


O gia e OT ar a 
Ve oe ee et. —4 -3 -2 -1 0 3 14 
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Lesson 12-2 (Pages 509-513) Solve each inequality. Check your solution. 


lef tase 2. m+t4>=2 ao j-2eo 
4.k-6< -13 5. -12+w< 15 6. p+ ila 
7. 0.4+p21.2 8. x-62<4 9. 43<21 +y 
zj 10 t+rs3 11. k + 10.6 = -3.4 12,2455 
T 
a Solve each inequality. Graph the solution. 
cr 13. 2n>n+3 14. 8 + 5x > 6x 15. 3y — 2 < 4y 
= 16. 5d <8 + 4d 17. 9=3t-4-21 W -iae 
A 19. 6u <5(u +1) 20. 11p < 2(5p + 4) 21. 7s < 3(2s — 3) 
eae AE = E 23. 7b < 4(2b — 3) on. 26 3 Se ~ S$) 


Lesson 12-3 (Pages 514-518) Solve each inequality. Check your solution. 


Lt =< 15 2. 2r > —10 3. —4d > -12 
x _J Ea a 
4. ~ =6 Js 4 <8 6. -= 
i, “77 8. 2s > 20 9% => i 
ad mg E 
10. 5 > 12 11.75 5 Ta. mi 9 
19: —3e< 2 14. “y= =4 15. 7vs3 
2. 5 1 
16. 2< 3j Ais 3t -o 18. —qu <6 
19. 0.01r <8 20. 2.1m > 6.3 fh “Zl 29 
regi sas = a Ea 
tae 75 S 3 23. 75 >4 24. 4 =? 


Lesson 12-4 (Pages 519-523) Solve each inequality. Check your solution. 


1.2a+7<11 2 = 3>2/ 3. 6 — 4m >10 

å i=l 5. 3+5d<-12 6. -8x-1<15 

7.6+2b2-24 8. 5.1x-24<-7.5 9. 33+ 4k>-87 
6-r j 4+3m _ _ 

10, St <7 11. 54+7>9 12, = s -5 

13. 2x -1<8x+2 14. 11 < —(t + 4) 15. 4(3 — 6r) > 18 
2 1 1 1 

16. (k—6)>4 it. i as <2) 18. (m + 3) > (m ~% 


Write and solve an inequality for each situation. 
19. Three fifths times the sum of a number and 5 is greater than 15. 
90. Four times the difference of a number and 3 is less than 24. 
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Lesson 12-5 (Pages 524-529) Write each compound inequality without using and. 


1. m>2andm <6 2. j>—12andj<4 3. r<6andr=-1 

4, x<3andx22 5. y=5andy= -3 6. s=-—7ands< —4 

Graph the solution of each compound inequality. on 
7.w>6o0rw<2 8.a<-4ora=4 9. z>12andz=15 = 
10. h < 20 and h = —3 Vhs k a > <5 12. f<=8o0rf>9 = 
Solve each compound inequality. Graph the solution. 3 
13. 4<2n< 10 14. -4<x+7<9 to. Loe Hb =Z 5 
16. 9 = 37S 21 f/f. 24>50=5>-+2 18. 8>c+4=5 = 
19.¢+3>150rt-5<-12 20. -12<-34<9 21. 5.4 < 0.2k <6 se 
2.u-12>-30ru+11<2 23. -4=g-2<1 24, 5 >30r5 = -2 


Lesson 12-6 (Pages 530-534) Solve each inequality. Graph the solution. 


1. |d+7| >15 2. |5c| >30 3. la- 2| <17 4. |z+3| >12 
5, |j- 12| <10 6. |€+8|<-14 7. |t-6| <9 8. |m—4| <3 
9. |4x| < —20 10. |s+5| <8 11. |n+1| 27 12. |-2v| >14 
13. |y -3| >16 14. |r-7| <-1 15. |-6b| >18 16. |w- 4| <15 


For each graph, write an inequality involving absolute value. 
i7. 





~[-§—5—4—3-2—-1 0 1 2 3 -~3—-2-1 0 1234967 


19. l i 
-10123456789 


Write an inequality involving absolute value for each statement. Do not solve. 
20. Alli’s quiz score was within 5 points of her average of 85. 
21. The 5-inch-wide picture frame was made with an accuracy of 0.1 inch. 


Lesson 12-7 (Pages 535-539) Graph each inequality. 


1. x< -3 (i E T 4. y<x+2 
5. y > —4x 6. 6 = 2x + 4y E eae 76 Tii e 
9. x+y -2 10. -3x +2 >y T gs- 12 8>y-4 
13. y> -x-8 e r E Lo ba T-a 16. x-ys5 


17. 3(6x + y) <4 18. y = 4(x — 2) 18, —(4% — 3) = zy muy 20 +9) <1 


For Exercises 21-24, write an inequality and graph the solution. 

21. The difference of a number and three is less than or equal to eight. 

22. Three times a number is greater than negative six. 

23. One half the sum of a number and eight is greater than or equal to twelve. 
24. A number minus three is less than another number. 
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Lesson 13-1 (Pages 550-553) Solve each system of equations by graphing. 


basi 2.x=5 3.x=-1 4.x=-3 
y=3 y=x y=x-2 y=x+4 
5. y= —x—4 6. y=x+2 7. y=-x-1 i. x= 2 
y=x+4 y=2x-1 y=x-1 x+2y=4 
a 9. y=4x+1 10. y= —3x -2 11. y=2 12. x -y=6 
T y = 3x 2x- y=2 x-y=3 2x+y=3 
=] 13. y= -4 14. y=3x-3 15. {x-2=y 16. 2x + 3y = 12 
oO. = 
= y=3x+7 x-—y=6 x= —4y 4x +y=4 
x 
þ— 
x 
LLJ 


Lesson 13-2 (Pages 554-559) State whether each system is consistent and 
independent, consistent and dependent, or inconsistent. 


Ta | Iy | 2. 





Determine whether each system of equations has one solution, no solution, or 
infinitely many solutions by graphing. If the system has one solution, name it. 


4. y=2x+1 5. x=5 6. y=3 le yart 
y=-x-2 x-4y=1 x-y=2 x=/7-y 
8. y = 2x — 6 9. y = 10x — 16 10. x + 2y=5 11. x+4y=5 
y=2x+4 y=4x-4 x+y=4 2x + 6y = 6 
1 1 _ 1 1 3 
12. y=7x-1 13. f= kore 14. 3x — by =9 15. y= 5x 
y=-x+4 y= —3x-1 x — 18y = 27 y = —2x+13 
3 
16. x + y = 12 i a oa 18. 4x + 6y = 12 19. 3x + 3y = 6 
2x- y=3 —2x + 4y = 8 2x —6= —3y 4x- y=3 


Lesson 13-3 (Pages 560-565) Use substitution to solve each system of equations. 


1. y=-x 2.x=5-y 3. y=x+1 4. y=x+2 
x-y=-LZ —3x +y=-3 —x + Sy=-15 2x-y=1 

5. y = 4x 6. x = 3y 7. y= 2x 8. y=3x-1 
x+y=3 x + 3y=4 2 ye =] x+y=4 

9. y=6x-7 10. x=6-y 11. x + 4y = -8 12,.x=3+y 
—2x-y=3 x-2y=1 3x — 6y = 0 3y +2=x 

13. x- 7y=0 14. x- 4y =8 15. 6x — 3y = -2 16. x- jy =14 
2x+y=0 6y + 8 = 2x yt+t1=<x 


1 
x+5y=2 
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Lesson 13-4 (Pages 566-571) Use elimination to solve each system of equations. 


ME a bi 2. x+2y=4 3. x=13 =y 4. x- 6y = -1 
x-—y= 16 x + 3y =6 im pm eg x + 3y = —10 
E i = 7 6. x- 4y =5 7. x-y=-2 8. x- y=14 
g+2Zy=6 =5x + 10y = —5 2x + 2y = 16 3x — 6y = 15 
2 o = 2 10. x- 6y =9 11. x+y=8 1. 2-92 
-re 4x — 8y = 12 16 +3x=y 4x = 2y = =8 
13. x=5-y 14. x=6-y 15. 4x + 3y = 12 16. 6x — 3y = 18 
6x — 4y = 0 2x — 8y = 2 8x — 4y = —12 6x + 3y = 12 


rr 
>< 
—_ 
J 
= 
"5 
a 
i> 
T) 
= 
T 
LL 


Lesson 13-5 (Pages 572-577) Use elimination to solve each system of equations. 


1. x + 5y = 10 2. x+ 4y =5 3. x—6y=9 4. -x-y=4 
x+ y= -—6 x—-—2y=-7 x+3y=-9 x+y=-4 
5. x+y = —2 6. 6x +y=-9 f, ox y= 8. 2x + 12y = 24 
2x—-y=4 3x—y=6 4x + 2y = 10 x + 7y = 18 
9. 4x — 8y = 0 10. 2x — 8y = 0 11. x— 8y =5 12. 15x- y=4 
x+ Sy = —10 —x+7y=-3 “2h Toe = 2 —6x +y=5 
13. 4x — 16y = 24 14. x—13y =4 15. —7x -—y=6 16. 6x — 3y = 18 

2x + 2y = 12 —2x + 10y = —4 —3x +y=4 10x + y = —12 


Lesson 13-6 (Pages 580-585) Solve each system of equations by graphing. 


H r= a i ian- a Xo 5 4. y = x? 
y=x-1 gy? y=x? +3 y = 3x 

5. y = x? E y= x +2 7. y=x* +1 8. y=x? +3 
y = 2x y=xt4 y=-xt+1 ysm Soe, 

9. y = 4x2 10. y= +12 11. y=x? +4 12. y = —-x? +3 
y = 8x y=-x-—8 y=3x+2 y=3x+5 


Use substitution to solve each system of equations. 


13. y = 2x2 14. y = — y2 15. y = —2x? 16. y = — 3x? 
= -2 y =5x+6 y= 4x— 6 x= -5 
nS PE dh. 2 oo 
7. y=1y2-1 18. y=-3 ji ee t 20. y= 4x? —2 
x=4 y alie 
2l. y= -x +4 22g =x? F3 23. y=x?+x+4 24. y = 3x? + 6x — 9 
Yy =x? +2 y +72 +5 y=6 y= —12 
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Lesson 13-7 (Pages 586-591) Solve each system of inequalities by graphing. 


le YR -Z 24 *e-4 3. y<0 4. y 2 -2 
y3 ya] ya =] to 2 

5. y>x D ¢sx—2 LIS- 8. y=X 
yarri y>] y> yS- 

g 2<3 WW, y2- 1. x+y>0 12. y2x+1 
T ee ys- ] sda E T 
1 Y=" T 4. ¥=37- 1 15. 2x+4>y 16. -3y-—x>2 
y+42x 2x+4<y yr Lez 2y+x<0 


Lesson 14-1 (Pages 600-605) Name the set or sets of numbers to which each 
real number belongs. Let N = natural numbers, W = whole numbers, Z = integers, 
Q = rational numbers, and I = irrational numbers. 


1. 2 2. V13 3. V121 4. 47.13013001... 
5. -V38 6. 0.631 7. 8. -2 
9. -3 10. -4 11. 0.949949994 ... 12. -V64 


Find an approximation, to the nearest tenth, for each square root. Then graph 
the square root on a number line. 


ws 14. V14 15. V18 16. V29 
17. V63 18. -V71 19. V82 20. -V93 
21. V 102 22. V145 23. — V 201 24. V305 


Determine whether each number is rational or irrational. If it is irrational, find 
two consecutive integers between which its graph lies on the number line. 


25. V4 26. -V19 27. -V2 28. \/33 
29. -V54 30. V49 31. -V225 32. -V15 
33. V196 34. -V152 35. -V181 36. V8 


Lesson 14-2 (Pages 606-611) Find the distance between each pair of points. 
Round to the nearest tenth, if necessary. 


1. Q(2, 16), R(3, 15) ù Gi- D-i -5) 3. P(-8, D, Q(10, —7) 
4. A(3, —9), B(1, —2) 5. G(—6, —14), H(-7, 2) 6. X(0, 0), Y(9, 9) 
7. E(12, —2), F(-3, —4) 8. M(15, 3), N(8, —11) 9. V(—4, 4), W(6, —6) 


Find the value of a if the points are the pepa distance apart. 


10. A(a, 3), B(6, 5); d = 2 11. G(—1, 5), H(—8, a); d = V85 12. X(9, a), Y(5, —2); d = 4 
13. P(6, 1), Qla, —7); d = V 113 14. C( -9 -2), a a); d = v90 15. Qla, —1), R(4,5);d =10 
16. E(7, a), F(~2, 4); d = v90 17. M(a,3), N(-1,5);d= V8 18. V(-3, —3), W(a, 4); d = V 50 
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Lesson 14-3 (Pages 614-619) Simplify each expression. Leave in radical form. 











1, V54 2. V80 3. V75 4. \/300 

EVETT 6. V4- V8 7. 2V6- V18 8. V10- V15 

9 va8 10. V2 11, V2 12. V3 

V9 V4 V3 5 
4 

LETT 14. =a 15. TEN 16. PE 
Simplify each expression. Use absolute value symbols if necessary. 
17. V'18a2b 18. V21m8 19. V/120x2y 20. V50jk 
21. V16r2s3 22. V17n3 23. V32c4d? 24. V/12xy? 
25. V 53m°nt 26. V51¢2h? 27. V 66mn* 28. V 48j6k? 
29. V 8a?bc? 30. V75x%y® 31. Vey 32. V 196a° 
Lesson 14-4 (Pages 620-623) Simplify each expression. 

1.5V34+7V3 2. ayo —2V6 3.5V7+2V7 

4.13V5 - 5V5 5. -11V3 + 6V2 6. -6V5 -5V5 

7. ar/ 2534/9 — 5V2 8. -3V/3 -2V/3 -4V3 9. 2V7+8V7-14V7 
10. 4V/12 -7V3 11. -2V/24 + 3V6 12. -6\/32 + 4V/8 
13. 4/2 —-3V/3 + 6V2 14. -7V/5+6V3-2V3 wW. V/105 - V2 - V/18 


16 =8N/94 + 61/12 —3V/2 _ 17. 


4\/27 — 2/48 + 320 


18. 52 = V/18 + V/120 


19. If an equilateral triangle has a side of length 5V6, what is the measure of 


the perimeter? 


Lesson 14-5 (Pages 624-629) Solve each equation. Check your solution. 


1. Vm=4 2, Vy= -2 
EENT = 15 5, V8t=4 

7. Vt+5=7 B Vn- 3.= 2 
TEVET 11. V4m+5-6=2 
13. r= Vr +12 14. k= V3k + 10 
16. m=\V9m+4-2 17. 2+ V4d+4=d 


3. V2d=4 

6. Vr—-9=9 

9. Vh+5=0 

12. V3r-2+5=4 
15. x- 10= Vx+2 
18. 5- V5r-6=9-r 
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Lesson 15-1 , Pages 638-643) Find the excluded value(s) for each rational expression. 








































y s jt] 
1. 2m = a S 
y—6 s 3m + 6 es —— a 2] — 6 
6 2x 7m 
5. —— 8k —— . 2n aa 
r- 2) ETET f Gaye +1) 8. Gat mt) 
“eld a 
© a a q-2 Ba a “amt 
= Barra, a 11. =p 2 KEETE: 
Q> 
= 
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Lesson 15-3 (Pages 650-655) Find each quotient. 


1. (6x — 3) + (2x — 1) 2. (m? + 4m) + (m + 4) 3. (16a? + 8a) + (4a + 2) 

4. (k2 — 5k — 6) + (k + 1) 5. (s? — 5s + 6) + (s — 3) 6. (2y? — 2y — 24) + (2y — 8) 

7. (m? — 6m +9)+(m—3) 8. (r? +3r—18)+(r-3) 9. (s2 — 3s — 10) + (s + 2) 

10. (4r3 — 12r?) + (r — 3) 11. (6p? — 10p2) + (3p — 5) 12. (x2 + 12) + (x — 3) 
13. + 8) (ie) 14. (yt + 16) + (y +4) 15. (4p? — 5p — 3) + (2p + 3) | 
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Lesson 15-4 (Pages 656-661) 


Find each sum or difference. Write in simplest form. 



































per? 2. + Sa 3, 4_3 4 26 _ 4b 
ee oe ee oo 

g 2+ st 10 2 n | Lg | a = m 
- 7 kii "eT 12. 55; T 55, = 

13. 10s ~ 10s is 2y 2y 15. at oe 16. a gn a 

E er 37) as "Es he es 19. o TT 20. FJ rss Z 

p Ey 7 ea 2a, nie A 23. so, Ur” aq, Vth oot 2 


Lesson 15-5 (Pages 662-667) Find the LCM for each pair of expressions. 
1. 4mn, 6m? 2. 8x?y, 20xy 3. 4cd, 18d 
4.d*-9d+1 5. a2 +a -— 2,82? + 5a -—6 6. x? +x—6,x? —x-—12 


Write each pair of rational expressions with the same LCD. 
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Graphing Calculator Tutorial 





General Information 


Any yellow commands written above the calculator keys are accessed 

with the [2nd] key, which is also yellow. Similarly, any green characters 

or commands above the keys are accessed with the key, which 

is also green. In this text, commands that are accessed by the [2nd] and 

| ALPHA | keys are shown in brackets. For example, [2nd] [QUIT] means 

to press the key followed by the key below the yellow QUIT 
command. 

[ENTRY] copies the previous calculation so it can be edited or reused. 


[2nd] [ANS] copies the previous answer so it can be used in another calculation. 
[QUIT] will return you to the home (or text) screen. 


[A-LOCK] allows you to use the green characters above 


the keys without pressing before typing each 
letter. (This is handy for programming.) 





Negative numbers are entered using the 
OC key, not the minus sign, [—|. 


The variable x can be entered using 


the key, rather than using 
[X]. 


2nd | [OFF] turns the calculator off. 


Wik fy 
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Basic Keystrokes 


Some commonly used mathematical functions are shown in the table below. 
As with any scientific calculator, graphing calculators observe the order of 
operations. 





Mathematical 
Operation 


evaluate 
Sae 3 L] 9.1 [+] .8 J [ENTER] 3(9.1 + 8) 


opposites — Emer -3 


variable 2 , 
T — 


Key Skills C: The Standard Viewing Window 
; E i A good window to start with to graph an 
= See ge a a in <* equation is the standard viewing window. It 
tudent Edition requires the use of certain key ee n P 
skills. Use this section as a reference for ppear EAA E Aa 
further instruction. 
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A: Entering and Graphing Equations 
Press [Y=]. Use the key to enter any 
variable for your equation. To see a graph of 
the equation, press GRAPH). 





B: Setting Your Viewing Window 


To easily set the values for the standard 


Press WINDOW) . Use the arrow or [ENTER] viewing window, press | ZOOM | 6. 

keys to move the cursor and edit the window 

settings. Xmin and Xmax represent the D: Zoom Features 

minimum and maximum values along the To easily access a viewing window that 
X-axis. Similarly, Ymin and Ymax represent shows only integer coordinates, press 

the minimum and maximum values along 8 [ENTER]. 


the y-axis. Xscl and Yscl refer to the spacing 

between tick marks placed on the x- and y-axes. 

ie Xscl = 1. Then the numbers along the 
X-axis progress by 1 unit. Set Xres to 1. press | ZOOM | 9. 


To easily access a viewing window for 
statistical graphs of data you have entered, 
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E: Using the Trace Feature 


To trace a graph, press TRACE). A flashing 
cursor appears on a point of your graph. At 
the bottom of the screen, x- and y-coordinates 
for the point are shown. At the top left of the 
screen, the equation of the graph is shown. 
Use the left and right arrow keys to move 
the cursor along the graph. Notice how the 
coordinates change as the cursor moves 
from one point to the next. If more than 
one equation is graphed, use the up and 
down arrow keys to move from one graph 
to another. 





F: Setting or Making a Table 
Press 2nd} [TBLSET]. Use the arrow or 


ENTER) keys to move the cursor and edit the 
table settings. Indpnt represents the x-variable 
in your equation. Set Indpnt to Ask so that 
you may enter any value for x into your table. 
Depend represents the y-variable in your 
equation. Set Depend to Auto so that the 
calculator will find y for any value of x. 


G: Using the Table 


Before using the table, you must enter at least 
one equation in the Y=] screen. Then press 


2nd} [TABLE]. Enter any value for x as 
shown at the bottom of the screen. The 
function entered as Y, will be evaluated at 
this value for x. In the two columns labeled 
X and Y,, you will see the values for x that 
you entered and the resulting y-values. 





H: Entering Inequalities 

Press [2nd] [TEST]. From this menu, you 
can enter the =,#,>,2,<,ands 
symbols. 
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Chapter Page(s} Key Skills 


13 551 | 
14 | 625 |A,B 
638-639 | A, B, E 


i: Entering and Deleting Lists 


Press | STAT | ENTER}. Under L}, enter your 
list of numerical data. To delete the data in the 
list, use your arrow keys to highlight L,. Press 
CLEAR] ENTER). Remember to clear all lists 
before entering a new set of data. 








J: Plotting Statistical Data in Lists 
Press [Y=]. If appropriate, clear equations. 
Use the arrow keys until Plot1 is highlighted. 
Plotl represents a Stat Plot, which enables you 
to graph the numerical data in the lists. Press 
to turn the Stat Plot on and off. You 
may need to display different types of 
statistical graphs. To set the details of a Stat 
Plot, press [2nd] [STAT PLOT] [ENTER]. A 
screen like the one below appears. 





BJ 





At the top of the screen, you can choose from 
one of three plots to store settings. The second 
line allows you to turn a Stat Plot on and off. 
Then you may select the type of plot: scatter 
plot, line plot, histogram, two types of box-and- 
whisker plots, or a normal probability plot. For 
this text, you will mainly use the scatter plot, 
line plot, and histogram. Next, choose which 
lists of data you would like to display along the 
x- and y-axes. Finally, choose the symbol that 
will represent each data point. To see a graph 


of the statistical data, press | ZOOM | 9. 


K: Programming on the TI-83 Plus 

The TI-83 Plus has programming features that 
allow you to write and execute a series of 
commands to perform tasks that may be too 
complex to perform otherwise. Each program 
is given a name. Commands begin with a 
colon (:), followed by an expression or an 
instruction. Most calculator features are 
accessible from the program mode. 


When you press , you see three 
menus: EXEC, EDIT, and NEW. EXEC allows 
you to execute a stored program by selecting 
the name of the program from the menu. EDIT 
allows you to edit or change an existing program. 
NEW allows you to create a new program. 


The following example illustrates how 
to create and execute a new program that 
stores an expression as Y and evaluates the 
expression for the designated value of X. 


1. Press >) > to create a 


new program. 


2. Type EVAL to name the program. 
(Be sure that the A-LOCK is on.) You are 
now in the program editor, which allows 
you to enter commands. The colon (:) in the 
first column of the line indicates that it is 
the beginning of a command line. 


3. The first command line will ask the user to 
choose a value for x. Press >] 3 
[A-LOCK] “ENTER X” [ENTER]. (To 
enter a space between words, press the 0 
key when the A-LOCK is on.) 


4. The second command line will allow the user 
to enter any value for x into the calculator. 


Press [PRGM] [>] 1 (X.1.0,n} [ENTER]. 


5. The expression to be evaluated for the value 
of x is x — 7. To store the expression as Y, 


press [—] 7 |STO>| | ALPHA | 
[Y] [ENTER]. 


6. Finally, we want to display the value for the 


expression. Press [PRGM >] 3 
[Y] ENTER). At this point, you have 


completed writing the program. It should 
appear on your calculator like the screen 
shown below. 


PROGRAM: EVAL 
‘ise "ENTER x" 





7. Now press [QUIT] to return to the 
home screen. 


8. To execute the program, press _PRGM }. 
Then press the down arrow to locate 
the program name and press [ENTER 
twice. The program asks for a value 
for x. Input any value for which the 
expression is defined and press [ENTER]. 
To immediately re-execute the program, 
simply press when the word Done 
appears on the screen. To break during 


program execution, press [ON]. 


9. To delete a program, press [MEM] 27. 
Use the arrow and [ENTER] keys to select a 
program you wish to delete. Then press 


[DEL] 2. 


While a graphing calculator cannot do 
everything, it can make some tasks easier. 
To prepare for whatever lies ahead, you 
should try to learn as much as you can. The 
future will definitely involve technology. 
Using a graphing calculator is a good start 
toward becoming familiar with technology. 
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GLOSSARY 


Glossary 


a 


absolute value The absolute value of a number is 
its distance from zero on a number line. (p. 54) 


Addition Property of Equality For any numbers 
a,b, and c, if a = b, then a +c = b + c. (p. 122) 


additive inverses Two numbers are additive 
inverses if their sum is 0. (p. 65) 


algebraic expression An expression consisting of 
T more numbers and variables along with 


one or more arithmetic operations. (p. 4) 


Associative Property For any numbers a, b, and c, 
(a +b)+c=a + (b +c) and (ab)c = a(bc). (p. 14) 


axis of symmetry The vertical line containing the 
vertex of a parabola. (p. 459) 


a cnn 


base 1. The number that is divided into the 
percentage in the percent proportion. (p. 199) 
2. In an expression of the form x”, the base is x. 
(p. 336) 


binomial A polynomial with two terms. (p. 383) 


boundary A line that separates the coordinate 
plane into half-planes. (p. 535) 


a 


circle graph A graph that shows the relationship 
between parts of the data and the whole. (p. 200) 


Closure Property A set of numbers is closed 
under an operation if the result of that operation 
on two numbers is included in the same number 
system. (p. 16) 


coefficient The numerical part of a term. (p. 20) 


Commutative Property For any numbers a and b, 
a+b=b-+aand ab = ba. (pp. 14-15) 


complements Two events are complements if the 
sum of their probabilities is 1. (p. 223) 


completing the square To add a constant term 
to a binomial of the form x* + bx so that the 
resulting trinomial is a perfect square. (p. 478) 
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composite numbers A whole number that has 
more than two factors. (p. 420) 


compound event Two or more simple events that 
are connected by the words and or or. (p. 224) 


compound inequality Two or more inequalities 
that are connected by the words and or or. (p. 524) 


conjugates Two binomials of the form aV/b + 
cVd and aVb — cVd. (p. 616) 


consecutive integers Integers in counting order. 
(p. 167) 


consistent A system of equations is said to be 
consistent when it has at least one ordered pair 
that satisfies both equations. (p. 554) 


constant of variation The number k in equations 
of the form y = kx and xy = k. (p. 264) 


coordinate The number that corresponds to a 
point on a number line. (p. 53) 


coordinate plane The plane containing the x- and 
y-axes. (p. 58) 


coordinate system The grid formed by the 
intersection of two perpendicular number lines 
that meet at their zero points. (p. 58) 


counterexample An example showing that a 
statement is not true. (p. 16) 


cross products When two fractions are compared, 
the cross products are the products of the terms 
on the diagonals. (p. 95) 


cumulative frequency histogram A histogram 
organized using a cumulative frequency table. 


(p. 39) 


cumulative frequency table A table in which the 
frequencies are accumulated for each item. (p. 33) 


ee 


data Numerical information. (p. 32) 


degree 1. The degree of a monomial is the sum of 
the exponents of its variables. 2. The degree of a 





polynomial is the greatest of the degrees of its 
terms. (p. 384) 


dependent A system of equations is said to be 
dependent when it has an infinite number of 
solutions. (p. 554) 


dependent variable The variable in a relation 
whose value depends on the value of the 
independent variable. (p. 264) 


difference of squares Two perfect squares 
separated by a subtraction sign. (p. 447) 


a? — b? = (a + b)(a — b) 


digit problems Problems that explore the 
relationships between digits. (p. 569) 


dimensional analysis The process of carrying 
units throughout a computation. (p. 190) 


direct variation An equation of the form y = kx, 
where k + 0. (p. 264) 


discount The amount by which the regular price 
of an item is reduced. (p. 213) 


Distance Formula The distance d between any 
two points with coordinates (x,, y,) and (x5, y) is 


given by the formula d = V (x, — x,)* + (y, — y). 


(p. 607) 


Distributive Property For any numbers a, b, and 
c,a(b + c) = ab + ac and a(b — c) = ab -aac. (p. 19) 


Division Property for Inequalities For all 
numbers a, b, and c, the following are true. (p. 514) 


1. If c is positive and a < b, then = < 2, and if c is 
positive and a > b, then ETA 
ae - 
2. If c is negative anda < b, then £ > £, and if c is 
b 


° a 
negative and a > b, then oe 


Division Property of Equality For any numbers 
a, b, and c, where c + 0, if a = b, then = = 2. 
(p. 160) 


domain The set of all first coordinates from the 
ordered pairs in a relation. (p. 238) 


_—e— 


elimination The elimination method of solving a 
System of equations uses addition or subtraction 
to eliminate one of the variables and solve for the 
other variable. (p. 566) 


empirical probability The most accurate 
probability based upon repeated trials in an 
experiment. (p. 220) 


empty set A set with no members. (p. 130) 


equation A mathematical sentence that contains 
an equals sign, =. (p. 5) 


equation in two variables An equation that 
contains two unknown values. (p. 244) 


equivalent equations Equations that have the 
same solution. (p. 122) 


equivalent expressions Expressions whose values 
are the same. (p. 20) 


evaluating To find the value of an expression 
when replacing the variables with known values. 


(p. 10) 


event A subset of the possible outcomes in a 
counting problem. (p. 147) 


excluded value A value is excluded from the 
domain if it is substituted for a variable and the 
result has a denominator of 0 or the square root 
of a negative number. (p. 638) 


experimental probability What actually occurs 
when conducting a probability experiment. 
(p. 220) 


exponent In an expression of the form x”, the 
exponent is n. It tells how many times x is used 
as a factor. (p. 336) 


exponential function A function that can be 
described by an equation of the form y = a’, 
where a > 0 and a + 1. (p. 489) 


a F an 


factoring To express a polynomial as the product 
of monomials and polynomials. (p. 428) 





_factors_ In a multiplication expression, the 


quantities being multiplied are called factors. 
(p. 4) 


family of graphs Graphs and equations of graphs 
that have at least one characteristic in common. 
(p. 316) 


FOIL method To multiply two binomials, find the 
sum of the products of 
F the First terms, 
O the Outside terms, 
I the Inside terms, and 
L the Last terms. (p. 401) 
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formula An equation that states a rule for the 
relationship between quantities. (p. 24) 


frequency table A table of tally marks used to 
record and display how often events occur. (p. 33) 


function A relation in which each element of the 
domain is paired with exactly one element of the 
range. (p. 256) 


functional notation In functional notation, the 
equation y = x + 5 is written as f(x) = x + 5. 
(p. 258) 


functional value The element in the range that 
corresponds to a specific element in the domain. 
(p. 258) 


Fundamental Counting Principle If event M can 
occur in m ways and is followed by event N that 
can occur in n ways, then the event M followed 
by event N can occur in m X n ways. (p. 147) 


ee 


graph To draw, or plot, the points named by 
certain numbers or ordered pairs on a number 
line or coordinate plane. (p. 53) 





greatest common factor (GCF) The greatest 
common factor of two or more integers is the 
product of the prime factors common to the 
integers. (p. 422) 


a 


half-plane The region of the graph of an 
inequality on one side of a boundary. (p. 535) 


histogram A graph that displays data from a 
frequency table over equal intervals. (p. 39) 


hypotenuse The side of a right triangle opposite 
the right angle. (p. 366) 


SS Ce 


identity An equation that is true for every value 
of the variable. (p. 172) 


inclusive events Two events that can occur at the 
same time are inclusive. (p. 226) 


inconsistent A system of equations is said to be 
inconsistent when no ordered pair satisfies both 
equations. (p. 555) 


independent A system of equations is said to be 
independent if it has exactly one solution. (p. 554) 
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independent events The outcome of one event 
does not affect the outcome of the other event. 
(p. 224) 


independent variable The variable in a function 
whose value is subject to choice. (p. 264) 


inequality Astatement used to compare two 
nonequal measures. (p. 95) 


integers The set of numbers {...,—3, —2, —1, 0, 
by dp Chea (Be 


intersection The intersection of two inequalities is 
the set of elements common to both inequalities. 
(p. 524) 


inverse variation An equation of the form xy = k, 
where k # 0. (p. 270) 


irrational number A number whose decimal 
value does not terminate or repeat. (p. 362) 


a l a 


least common denominator (LCD) The least 
common multiple of the denominators of two 
or more fractions. (p. 663) 


least common multiple (LCM) The least number 
that is a common multiple of two or more 
numbers. (p. 662) 


legs The sides of a right triangle that form the 
right angle. (p. 366) 


like terms Terms that contain the same variables 
raised to the same exponents. (p. 20) 


linear equation An equation whose graph is a | 
straight line. (p. 250) | 


line graph Numerical data displayed to show . 
trends or changes over time. (p. 38) | 


a 


| 
maximum The highest point on the graph of a | 
curve. (p. 459) , | 

. 


mean The mean of a set of data is the sum of the 
data divided by the number of items of data. 
(p. 104) 


measures of central tendency Numbers known 
as measures of central tendency are often used 
to describe sets of data because they represent 
a centralized, or middle, value. (p. 104) 









measures of variation Measures of variation are 
used to describe the distribution of the data. 
(p. 106) 


median The middle number when data are 
arranged in numerical order. (p. 104) 


minimum The lowest point on the graph of a 
curve. (p. 459) 


mixture problems Problems in which two or 
more parts are combined into a whole. (p. 206) 


mode The item of data that occurs most often in 
the set. (p. 104) 


monomial A number, a variable, or a product of 
numbers and variables that have only positive 
exponents and no variable exponents. (p. 382) 


Multiplication Property for Inequalities For all 
numbers a, b, and c, the following are true. (p. 515) 


1. If c is positive and a < b, then ac < bc, and if c 
is positive and a > b, then ac > bc. 


2. If c is negative and a < b, then ac > bc, and if c 
is negative and a > b, then ac < be. 


Multiplicative Inverse Property For every 


nonzero number 3 where a, b + 0, there is 
b 


exactly one number 2 such that g 7 1 P. 154) 


multiplicative inverses Two numbers are 
multiplicative inverses if their product is 1. 
(p. 154) 


Multiplicative Property of —1 The product of —1 
and any number is the number’s additive inverse. 
(p. 142) 


Multiplicative Property of Equality For any 
numbers a, b, and c, if a = b, thena -c =b:c. 
(p. 161) 


Multiplicative Property of Zero For any number 
aa -0 = 0-a [= 0. (p. 10) 


mutually exclusive events Two events that 
cannot occur at the same time. (p. 225) 


a 1 seommeeneeeeneeae 


3 Negative exponent For any nonzero number a and 
any integer n, a™" =<. (p. 342) 


p? 


Negative number Any number that is less than 
_ Zero. (p. 52) 


number line A line with equal distances marked 
off to represent numbers. (p. 52) 


numerical expression An expression containing 
only numbers and mathematical operations. (p. 4) 


a 


odds The ratio of the number of ways an event 
can occur (successes) to the number of ways the 
event cannot occur (failures). (p. 221) 


open sentences Mathematical statements with 
one or more variables. (p. 112) 


opposites The opposite of a number is its additive 
inverse. (p. 65) 


order of operations 
1. Find the values of the expressions inside 
grouping symbols, such as parentheses, 
brackets, and braces, and as indicated by 
fraction bars. Start with the innermost 
grouping symbols. 


2. Evaluate all powers in order from left to right. 


3. Do all multiplications and/or divisions from 
left to right. 


4. Do all additions and/or subtractions from left 
to right. (pp. 8, 338) 


ordered pair A pair of numbers used to locate any 
point on a coordinate plane. (p. 58) 


origin The point of intersection of the two axes in 
the coordinate plane. (p. 58) 


outcomes All possible combinations of a counting 
problem or the results of an experiment. (p. 146) 


a 


parabola The general shape of the graph of a 
quadratic function. (p. 458) 


parallel lines Lines in the plane that never 
intersect and have the same slope. (p. 322) 


parent graph The simplest of the graphs in a 
family of graphs. (p. 318) 


percent A ratio that compares a number to 100. 
(p. 198) 


percentage The number that is divided by the 
base in a percent proportion. (p. 199) 


percent equation Percentage = Base > Rate 
(p. 204) 


percent of decrease The ratio of an amount of 
decrease to the previous amount, expressed as a 
percent. (p. 212) 
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percent of increase The ratio of an amount of 
increase to the previous amount, expressed as a 
percent. (p. 212) 
percentage y 
base 100 


perfect square The product of a number and 
itself. (p. 336) 


percent proportion (p. 199) 


perfect square trinomial A trinomial which, 
when factored, has the form (a + b} = 
(a + b)(a + b) or (a — b}? = (a — b)(a — b). (p. 445) 


perpendicular lines Lines that meet to form right 
angles. (p. 324) 


point-slope form An equation of the form 
y — y, = m(x — x,), where m is the slope and 
(x), y4) is any point on a nonvertical line. (p. 290) 


polynomial A monomial or sum of monomials. 


(p. 382) 


population A large group of data usually 
represented by a sample. (p. 32) 


power An expression of the form x". (p. 336) 


prime factorization A whole number expressed 
as a product of factors that are all prime numbers. 
(pp. 358, 421) 


prime number A whole number whose only 
factors are 1 and itself. (p. 420) 


prime polynomial A polynomial that cannot be 
written as a product of two polynomials with 
integral coefficients. (p. 420) 


probability The ratio that compares the number 
of favorable outcomes to the number of possible 
outcomes. (p. 219) 


product Ina multiplication expression, the result 
is called the product. (p. 4) 


proportion An equation of the form a = F stating 
that two ratios are equivalent. (p. 188) 


Pythagorean Theorem Ifa and b are the measures 
of the legs of a right triangle and c is the measure 
of the hypotenuse, then c? = a? + b?. (p. 366) 


ENEE SNE 


quadrant One of the four regions into which the 
x- and y-axes separate the coordinate plane. 
(p. 60) 


quadratic equation An equation of the form 
ax? + bx + c = 0, where a # 0. A quadratic 
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equation is one in which the value of the related 
quadratic function is 0. (p. 468) 


Quadratic Formula The roots of a quadratic 
equation in the form ax? + bx + c = 0, where a # 0, 
, -b +V b+ — 4ac 
are given by the formula x = —— z; ` 
(p. 484) 


quadratic function A function that can be 
described by an equation of the form 
y = ax* + bx + c, where a + 0. (p. 458) 


quadratic-linear system of equations A system 
of equations involving a linear and a quadratic 
function. (p. 580) 


aa N sateen 


radical equations Equations that contain radicals 
with variables in the radicand. (p. 624) 


radical expression An expression that contains a 
square root. (p. 358) 


radical sign The symbol V „ used to indicate the 
positive square root. (p. 357) 


random When all outcomes have an equally 
likely chance of happening. (p. 220) 


range 1. The set of all second coordinates from 
the ordered pairs in a relation. (p. 238) 2. The 
difference between the greatest and the least 
values of a set of data. (p. 106) 


rate 1. The ratio of two measurements having 
different units of measure. (p. 190) 2. In the 
percent proportion, the rate is the decimal form 
of the percent. (p. 204) 


rate problems Problems involving distance, rate, 
and time. The formula d = rt is used to solve rate 
problems. (p. 266) 


ratio A comparison of two numbers by division. 
(p. 188) 


rational equation An equation that contains at 
least one rational expression. (p. 668) 


rational expression An algebraic fraction whose 
numerator and denominator are polynomials. 
(p. 638) 


rational function A function that contains rational 
expressions. (p. 638) 


rationalizing the denominator A method 
used to remove or eliminate radicals from the 
denominator of a fraction. (p. 615) 


p 





rational numbers A number that can be expressed 


in the form of a fraction b where a and b are 
integers and b + 0. (p. 94) 


real numbers The set of rational numbers and the 


set of irrational numbers together form the set of 
real numbers. (p. 600) 


reciprocal The multiplicative inverse of a number. 


(p. 154) 
relation A set of ordered pairs. (p. 238) 


replacement set A set of numbers from which 
replacements for a variable may be chosen. 
(p. 112) 


roots The solutions of a quadratic equation. 
(p. 468) 


e 


sales tax A tax added to the cost of an item. 
(p. 213) 


sample A group that is used to represent a much 
larger population. (p. 32) 


sample space The list of all possible outcomes of 
a counting problem. (p. 146) 


sampling A method used to gather data in which 
a small group, or sample, of a population is polled 


so that predictions can be made about the 
population. (p. 32) 


scale drawing A drawing that represents an 
object too large or too small to be drawn at actual 
size. (p. 194) 


scale model A model that represents an object too 
large or too small to be built at actual size. (p. 194) 


scatter plot Two sets of data plotted as ordered 
pairs in the coordinate plane. (p. 302) 


= scientific notation A number of the form a X 10", 
= Wwhere1 = a < 10 and n is an integer. (p. 353) 


= Set-builder notation A notation used to describe 
___ the members of a set. For example, {y ly < 17} 
____Tepresents the set of all numbers y such that y is 
less than 17. (p. 510) 


‘Simple interest The amount paid or earned for 
_ the use of money. The formula I = prt is used to 
solve simple interest problems. (p. 205) 


‘Simplest form An expression is in simplest form 
when there are no longer any like terms or 
Parentheses. (p. 20) 





simplify In an expression, eliminate all 
parentheses and then add, subtract, multiply, 
or divide. (p. 15) 


slope The ratio of the change in the y-coordinates 
to the corresponding change in the x-coordinates 
as you move from one point to another along a 
line. (p. 284) 


slope-intercept form An equation of the form 
y = mx + b, where m is the slope and b is the 
y-intercept of a given line. (p. 296) 


solution A replacement for the variable in an open 
sentence that results in a true sentence. (p. 112) 


solving an open sentence Finding a replacement 
for the variable that results in a true sentence. 
(p. 112) 


square root One of two equal factors of a number. 
(p. 357) 


statement Any sentence that is either true or false, 
but not both. (p. 112) 


stem-and-leaf plot In a stem-and-leaf plot, each 
piece of data is separated into two numbers that 
are used to form a stem and a leaf. The data are 
organized into two columns. The column on the 
left contains the stems and the column on the 
right contains the leaves. (p. 40) 


substitution The substitution method of solving 
a system of equations uses substitution of one 
equation into the other equation to solve for the 
other variable. (p. 560) 


Subtraction Property of Equality For any 
numbers a, b, and c, if a = b, thena — c =b — c. 
(p. 124) 


system of equations A set of equations with the 
same variables. (p. 550) 


system of inequalities A set of two or more 
inequalities with the same variables. (p. 586) 


a Ge 


tally marks A type of mark used to display data 
in a frequency table. (p. 32) 


term A number, a variable, a product, or a 
quotient of numbers and variables. (p. 20) 


theoretical probability The probability that 
should occur in an experiment. (p. 220) 


tree diagram A diagram used to show the total 
number of possible outcomes. (p. 146) 
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trinomial 
(p. 383) 
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uniform motion problems When an object moves 
at a constant speed, or rate, it is said to be in 
uniform motion. (p. 670) 


A polynomial with three terms. 


union The union of two inequalities is the set of 
elements in each inequality. (p. 525) 


unit cost The cost of one unit of something used 
to compare the costs of similar items. (p. 97) 


unit rate A simplified rate with a denominator 
of 1. (p. 190) 
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variable Symbols used to represent unknown 


numbers. (p. 4) 


Venn diagrams Diagrams that use circles or ovals 
inside a rectangle to show relationships. (p. 52) 


vertex The maximum or minimum point of a 
parabola. (p. 459) 


vertical line test If any vertical line passes 
through no more than one point of the graph of a 
relation, then the relation is a function. (p. 257) 


O 


whole numbers The set of numbers {0, 1, 2, 3,...}. 
(p. 16) 
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x-axis The horizontal number line on a coordinate 
plane. (p. 58) 


x-coordinate The first number in an ordered pair. 
(pp. 58, 238) 


x-intercept The coordinate at which a graph 
intersects the x-axis. (p. 296) 


me p 


y-axis The vertical number line on a coordinate 
plane. (p. 58) 


y-coordinate The second number in an ordered 
pair. (pp. 58, 238) 


y-intercept The coordinate at which a graph 
intersects the y-axis. (p. 296) 


a 


zero pair The result of a positive algebra tile 
paired with a negative algebra tile. (p. 65) 


Zero Product Property For all numbers a and b, 
if ab = 0, then a = 0, b = 0, or both a and b equal 
zero. (p. 474) 


zeros The roots, or x-intercepts, of a function. 
(p. 468) 
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Chapter1 The Language of Algebra 


Pages 6-7 Lesson 1-1 

1. Sample answer: 3 + 7, 10(6), 4 — 1; 2x,5 + a, gh 
5, Sample answer: 7m 7. Sample answer: 7 divided 
byq 9.6+m=17 11. Sample answer: 5 increased 
by ris 15. 13. 9w +3 15.rs 17.5a +3 

19.1-n 21.10+h:1o0or10+h 23. Sample 
answer: the product of 9 and x 25. Sample answer: 
the difference of 6 and y 27. Sample answer: 8 less 
than the quotient of 3 andr 29.3 + w= 15 


31.2=2 33.3- 5y=2z 35. Sample answer: 3 


times ris 18. 37. Sample answer: h equals 10 
minus i. 39. Sample answer: The quotient of t and 
4is 16. 41. Sample answer: Let x = the variable; 
ey = 15 ce +2 43a. 20 + 10(15 — 1) 

43b. 20 + 10(m — 1) 


Pages 11-13 Lesson 1-2 
1. parentheses, brackets, fraction bar 5. Multiply 6 
and 2. 7. Subtract 4 from 10. 9.3 11. Transitive 


13. 8(4 — 8 + 2) 
= 8(4 — 4) Substitution 
= 8(0) Substitution 
= 0 Multiplicative Property of 0 


5.8 17.18 19:14 21.26 23.40 25.21 27.8 
29. Reflexive 31. Substitution 33. Transitive 
35. 8(9 — 3-2) = 8(9 — 6) Substitution 
= 8(3) Substitution 
= 24 Substitution 
37. 10(6 — 5) — (20 = 2) 
= 10(1)— 10 Substitution 
= 10-10 Multiplicative Identity 
= 0 Substitution 
39. 6(12 — 48 + 4) +7-1 
= 6(12 — 12) +7 Substitution 


= 6(0) + 7 Substitution 
=0+7 Multiplicative Property of 0 
=7 Additive Identity 


41.50 43.23 45.40 47.5 49.26 51. $311,392 
53. 44 feet 55. Sample answer: Eight more than x 
is12. 57. Sample answer: The quotient of 25 
andnis5. 59.3c=27 61.b+10-1=18 

63a. 4(20) +7 63b. 87 


Page 13 Quiz1 
1.22 -5 3.13 5.56 ft 


Pages 17-18 Lesson 1-3 

1. For any whole numbers that are multiplied, 
the product is a whole number. 3. Jessie; the 
Associative Property can be applied to addition 


or to multiplication, but not to both at the same 
time. 5. Associative (+) 7. (3 + 47 + p)(7 — 6); 
50 + p; Commutative (+) 9a.188 9b. Use the 
Commutative Property of Addition to change the 
order of the numbers to 69 + 31 + 80 + 8. Then 
use the Substitution Property, adding 69 and 31 
first. 11. Commutative (+) 13. Commutative 
(X) 15. Associative (X) 17.7r- (30-5); 150r; 
Associative (X) 19. (6+ 3) + y;9 + y; 
Associative (+) 21.2-7-j;14j; Commutative (X) 
23. false; sample counterexample: 
4+2)+2 4 44 (2 +2) 
2+2£4-=1 

1#4 
25. 100 board feet 
27. Sample answer: 

Cia m E A i o 9) 
3-3 28-2 

0+6 

29.6 31.7 33.A 


SEUNIT NE TEN 


Pages 21-23 Lesson 1-4 
1. Sample answer: 1 + 2x + 3x + ab + 5ab 3. b, e; 
Write all the expressions in simplest form and find 
two that are the same. 5.8p,9p 7.6bc,bc 9.y+ 
2 T1.12— 16m 13.7a4+7t 1.22 14.39 
19.2746 21.6x+5y 23.15am-12 25.7a+ 
5b 27.4y 29.46xy 31. 3r+ 4s 
33. 5(2n + 3r) + 4n + 3(r + 2) 
=10n+15r+4n+3r+6 Dist. Prop. 
=10n+4n+15r+3r+6 Commutative (+) 
= (10 + 4)n + (15+ 3)r+6 Dist. Prop. 
= 14n + 18r + 6 Substitution 
35.11 37.952 39a. 179.8 lb 39b. 31 lb 
41a. 96 ft? 41b. 4(8 + 10 + 6) or 96 
43. Commutative (X) 45. Symmetric 
47.6 49a.d +30 49b. 170 


Pages 27-29 Lesson 1-5 

1. Sample answer: You should look back to 
determine whether the answer fits the problem, 
whether there are other possible answers, or 
whether there might be a better way to solve the 
problem. 3.no 5.n+2 7a. 25 $5 bills, 32 

$1 bills 7b. Sample answer: Use an equation. Let 
x represent the number of $1 bills. Then x — 7 
represents the number of $5 bills. Write and solve 
the equation 11(10) + 1x + 5(x — 7) = 267. 9. Craig, 
16; mother 40; sample explanation: Let m represent 
the age of the mother. Then m — 24 represents 
Craig’s age. Solve the equation m + (m — 24) = 56. 
11. 7 craft books, 13 cookbooks 
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13a. Sample answer: 





17a. d = rt 
19. 20 people 21.8b 23. 24a + 45 


13b. 15 13c.66 15. 9:00 P.M. 
17b. 703 mi 
25. A 


Pages 34-37 Lesson 1-6 

1. A frequency table shows the number of times a 
single event occurs. A cumulative frequency table 
shows the number of times an event occurs plus 
the previous events. 3. No, the sample is not 
large enough. 
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7.1time 9a. 100s 





9c. 75 times 11. Yes; the sample is random and 

representative of drivers in the area. 13. No; the 
sample is not representative of the entire country. 
15. No; people might prefer a golfer who is from 

the same area. 

17a. 





17b.8 17c. Rather than adding all of the numbers, 
this formula uses multiplication to find the sum. 


Then the sum is divided by the number of scores, 30. 
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17d. 8.3 19. That is a typical breakfast time and 
they want the business. 21. Sample answers: a 
stadium, restaurant, school campus 25. 275 miles 
27. nine more than x 


Page 37 Quiz2 
1.11 + 6 + 2a, Commutative (+); 17 + 2a 


Color | Tally | Frequency 






Blue occurs the least. 


Pages 41-43 Lesson 1-7 

1. Line graphs usually show change over time, 
while histograms compare quantities of similar 
nature. 2. A correct graph has a title, horizontal 
and vertical axes labeled, and equally spaced units 
on both axes. 3. Manuel; line graphs are usually 
used to show trends over time. Histograms are 
usually used to how frequency of items in sets of 
data. §5.1997-1998 7.14-15 cm 


9. Leaf Lengths in a 
Maple Tree Population 





8-9 8-11 8-13 8-15 8-17 8-19 8-21 
11a. 81°F 11b.12days 11c.63 13. 1993 


15. Men on Hold 
35 
30 
25 
Percent 20 
of 


Men 15 
10 
5 





0 
0-1 2-3 4-5 6-7 ® 
Time (min) 





17. Sample answer: The histograms show that a 
greater percent of men than women are willing stay 
on hold for 0-1 minutes 19.123 21.71, 73, 92, 
and 100 occur three times. 23. Sample answer: 
More students in second period scored 80 or more, 
so second period did better 25. Yes; it is a random 
sample. 27. 8x — 3y 


Pages 44-46 Chapter 1 Study Guide 

and Assessment 
1.term 3. algebraic expression 5. counterexample 
7.sample 9. frequency tables 11.5n 13. 2y — 
6=14 15.7 17.14 19.9 21. Commutative 
(x),20c 23. Commutative (X),9x 25. Associative 
(+),g+3 27.7u-—7 29.2h+ah 31.22 aa 
33a. 1200 33b.80 35.0 





39.10 41. 10-11 
43. Cumulative Histogram 


Cumulative g 
Frequency 6¢ 


4 





2 
0 


10-11 10-13 10-15 
Interval 


45.8 47a.100;62 47b.88 47c. 10 


Page 49 Preparing for Standardized Tests 
mm 39D 6:.¢C. 7A: 9, 234 


Chapter 2 Integers 


Pages 55-57 Lesson 2-1 
1. Sample answer: temperature, elevation 
3. Neither; 0 is neither negative nor positive. 
£0. f. +150,..9..) 
1. 


-5-4-3-2-1 0 12 345 


13.< 15.10 17. —22, -17, —14, —7, —1,9, 10, 
Se 28,5 19.2 21.0 23.-4 


-5-4-3-2-1 0 12345 
27. 
-5-4-3-2-1 0 12345 





29. 
-5-4-3-2-1 0 12345 
3h > 32> 35: J> 396 41.2 43.9 
45.-3 47. 78, 14, -—14, -—25,-36 49a. —36° 
49b. -26° 49c. —36° 
51. Heights of U.S. Presidents 
18 





6 - E zi 
0 aranaz CTA Bae yy EE brez 
63-65 69-71 75-77 
66-68 72-74 
Height (in.) 


53. 19 presidents 55. 6a 57.7m + 2n 
59. 7x + lly 


Pages 61-63 Lesson 2-2 
1. Start at the origin. Move 5 units to the left. Then 
move 1 unit up and draw a dot. 













































<S y a. ta, =2) 
Quadrant II Quadrant | 
~, +) (F, +) 
O x 
Quadrant III | Quadrant IV 
-,- (+, -) 
7. y 
STITT 
PPE 
Al TT | 
SRE RE 
ENESE 
| | | | ol] X 
ERR 
PT Ty | 
STTS 
Ee | | | 
9.none 11.(1,-—1) 13. (0,—4) 15.(=3,-—3) 
17-22. 
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23. II 25. none 
39a. $3, $9, $15 


35b-c. 


27. Il 


29. origin 31.1 33. TV 





Cost 
(dollars) 9} 
10}—— 
ja om | | 
O12345 6 
Number 
37a. A(2, 1), B(6, 1), C(6, 5) 
37b. | | 


a ie | | | <an : (42,10)- = 
— | = a dp | 























37c. The triangles have the same shape, but the 
second is larger. 39. —8685 41. Commutative 
(+) 43. Closure (+) 45.A 


Page 63 Quiz 1 
k> Ss aui Am si 


Pages 68-69 Lesson 2-3 


-5 +(-3) = -8 


H A 





at G“ Bo heist to~ 10:3 
17.2x 19.2a 21.12 23.21 2n 

28.78 29.9 31:=13 SS: -68 -35 =21 
37. —55 39.13 41,-22 43. =4, 45. -1 


47. -3 49.-15x 51.3m 53.0 55. 8y 
57. -9 59. -1 
61. 





63: IV. - 65. I 0A m61 G0: -10 710 73.C 
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Pages 73-74 Lesson 2-4 

1. To subtract an integer, add its additive inverse. 
3.10 + (—3) 5.-4+(-8) 7.-2 9.11 11.5 
9:6 152D Tt 19-8 Zan =- 
25.16 27.-6 29.-9 31.12 33.7 35. -17 
37.3 39.-10 41.-12 43.25n 45.50 

47. -34°F 49a. false; 2-5#5-—2 49b. false; 
(66-2)-3#6-—(2-—3) 49c.true 51. —20 
59. -27 $6.-8 57.> So.< 


Pages 77-79 Lesson 2-5 
ta-3= -9 3.-12 5.80 7.36 9.26 TI. -18x 











13b. It was reflected over the x-axis. 15. —48 

17.-9 19.45 21.0 23.—24 25.—39 27.27 
29. -84 31.-1 33.99 35.-8 37.30 39.13 
41. —8a 43.32mn 45.-22 47. —100(5) = —500 


49a. 





49b. It was reflected over both the x- and y-axis. 
51.4 53.-5 55.-8 57.-2 59.0 SLC 


Page 79 Quiz 2 
1.-7 3.32 5.13 7.-45 9,-9 


Pages 84-85 Lesson 2-6 
1.-10+2=-5,-10+(-5)=2 3.-5 5.-5 
7.4 9.-8 11.12 13.1 15.6 17.-6 19.5 
21.-9 23.10 25.-8 27.-5 29.-12 31. -6 
33. -5 35.-3 37.6 39.-7 41.-2 48a. -119 
farms 43b. 1000 acres or more 45.74 47. —54 
49.16 51.80 53.-2 55.4 57.B 


Pages 86-88 Chapter 2 Study Guide 

and Assessment 
1. negative numbers 3. opposites, additive inverses, 
or zero pairs 5. absolute value 7. integers 
9. ordered pair 11.> 13.< 15. —4, —3, -2,0, 
4,7 17.(3,2) 19.(-4,-3) 21.1. 23..none 


wat a Se eh 


B 


25. -6 27.-10 29.5 31.-5 33.2x 35.4m 
97, -8 39.9 41.—4 43.-1 45.-1 47.35 
49.36 51.27 53.-42m 55.-7 57.-6 
59.-8 61.$213 63. —40(2) = —80 


Page 91 Preparing for Standardized Tests 
TA SE 30 GE 8.1 


Chapter 3 Addition and Subtraction Equations 


Pages 97-99 Lesson 3-1 


1 4 


1. Sample answer: —-, 3) and 0.9 5.0.75 7. 0.625 


9. 
-5-4 3-2 1012345 


Since —3 is to the left of —2.6 on the number line, 


-3 is less than —2.6. 11.< 13. = 7 6 4 


15. i0’ 8’ 5 
we I= 2a 23.> 2.4% 27> 
29. —2.002 > —2.02 
31. a 


Since -2 is to the left of ae on the number line, 


10 

-i A 3 _ oo ee! 

10 > c << i 57 OF 0.6, 3 35. 6! 4? 8 
37. =, 2 0.6 39.adozen eggs for $1.59; 
$0.13 < $0.14 41. a 25-yd by 12-in. roll for $2.99; 
$0.0004 and $0.0003 are both > $0.0002 
43a. Firefly, Japanese Beetle, Mealworm 
43b. Elm Leaf Beetle 45.-—7 47.—4 49.48 


91. 3822 


Pages 102-103 Lesson 3-2 

1. Add and subtract in the order in which they are 
given; or group the positive numbers together and 
the negative numbers together and then add. 


3.0.9 5.-15.05 7.0 9.4 11, -5 

18.582 15.-126 17. —29.48 19. -3 
S 5, 19 1 

BS 23.22 25.3; 


31. -64 33. —$153.58 or a decrease of $153.58 


3 
a -250 29. 6.9 


35. $ foot above normal 37. —20 39. —12bc 
41. lly + 14 


Pages 107-109 Lesson 3-3 

1. When a set of data has one or more extremely 
high or low values, the mean does not accurately 
describe the values in the set of data. Consider 
the set of data 3, 10, 5, 16, 148. The mean is 36.4. 
3. Sonia; a few really high or really low values 
could influence the mean so that it is not 


representative of Eric’s scores. 5.42 7.0.15] 
8.47.25 11. 15.5; 12.45: 125: 21.1 13.62.3; &; 
72;17 15a. Ms. Diaz: 201.625; 200.6; 210.0; 19.1; 
Mr. Cruz: 201.625; 200.6; 210.0; 59.1 15b. Ms. Diaz; 
her sales are more consistent 17.9; 8; none; 19 
19. 0.25; 0.3; 0.3;0.2 21. 60.8; 24; 20; 180 
2a. 10.375; WOU 10238 25, 1083; 105: 10:25 
27. 19.5; 19.2; 18.3, 19.0, 21.0; 2.7 29. Sample 
answer: 3.1, 1.2, 1.0,1.5 31. Sample answer: 1, 7, 7, 
7,7,7 33.96 35a. $33,425; $29,050; none 
35b. mean; highest value 35c. median; lowest 
value 37.-99 39. —1 
41. 

-5-4-32-10123 4 5 


Pages 114-116 Lesson 3-4 

1. An open sentence is neither true nor false; a 
statement is either true or false. 3. Replace n with 
each element of the replacement set to see which 
replacement results in a true statement. 5. 6 


7.11.7 9. = 11.4 13.-3 15.3 17.4 19.-5 
21.2 23.42 25.11 27.6 29.—-1 31.18 
33.51 35.2 37.6h 39.65days 41. 41.2; 40; 


1 aia 
40; 8 43. 27 45. 455 47.D 


Page 116 Quiz1 
bs Qe E16? 7.287205; 30536 9.-2 


Pages 120-121 Lesson 3-5 
7 a 
x E 





3.x+(-2)=12 5.7=-64+x 7.-4 94 
11.64 13.5 1-6 Th -7 12.8 21-0 

23. -3 25.1 27.2 29.16 31.=7 33. —-21 
35.11 37a.t-8=-2 37b.6°F 39.2 41.1 
43.54 45. Commutative (+) 


Pages 125-127 Lesson 3-6 

1. Replace m with —4 to see if 12 + m is equal to 8 
3. 15; In the first equation, add 5 to each side to 
get x = 17. By replacing x with 17 in the second 
equation, the result is 17 — 2 or 15. 5. Sample 
answer: —21 7.Sample answer: +9 9. Sample 
answer: -9.3 11.-15 13.1.1 15. -4 

17a. Sample answer: x — 1792 = 67 17b. 1859 
19. -4 21.3 23.13 25.-13 27.—48 29.34 
31. -3.8 33.4 35. ori} 37.13 


39. m — (—15) = 20; m =5 41a. c + 27.16 = 32.50 
41b. $5.34 43.0 45.3.25 47.6 49. $6.76 
91. D 
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Page 127 Quiz 2 
1.-4 3.23 5a. Let c = cost of Chicago meal; 
3.89 = c — 0.62. 5b. $4.51 


Pages 130-131 Lesson 3-7 

1. Sample answer: |a -2| = -5 3. Sample 
answer: The value inside the absolute value sign 
can either be positive or negative. You have to 
consider both cases, so there may be up to 2 
solutions. 5.{-—3,3} 7. 9.{-7, 13] 

11. |s -145| = 6; {139,151} 13. (-2, 2} 

15. {-6,6} 17.0 19.{1) 21.Ø 23.({-21,1} 
25. 197) 27.{-9,13} 29.0 31.0 


33. |p — 165,000! = 10,000; (155,000, 175,000} 
35.A 37.48 39.-14 41.B 


Pages 132-134 Chapter 3 Study Guide 
and Assessment 
1. median 3.range 5. rational number 
7. inequality 9. rational number 11.> 13. > 


15. < 17. -1.1, 0, 4, 0.25 19.10.55 21. -1 
23. 5.72:6:5;7 25.12.92; 10; 10:28 27.0 
J5 =1 SES 55-7 2a 47.0 


39.x+4=11:x=7 41.12 43.17 45.9 47.1 


49. x + 12 = —108; —120 51. {-8,8} 53. {-4,8} ? 


55. Ø 57. $70.625; $72.5; $50, $75; $45 


Page 137 Preparing for Standardized Tests 
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Chapter 4 Multiplication and Division 
Equations 


Pages 143-145 Lesson 4-1 
1. Always, because rational numbers are closed 


gi iel Ej 


under multiplication. a tk 


7.-147 9.-23 11.-Žor-2} 13.2y 15. 6cd 

17.244 19.-7.1 21.-51 23.-29 25.57.6 
3 s 21 w2 — 

27.2 29.0 31.-1 33. or22> 35. -3x 


37. 8.8rs 39. Ssab 41. >s or 15 43. —4 45.$135 


47. -4291 mor -60m 49.Ø 51.{-12, -6} 
40 4 
5 


53.1.4 55. -3 57a. 73 in. 57b. 64 in. 


Pages 148-151 Lesson 4-2 

1. Sample answer: the number of ways two or more 
events can occur is the product of the number of 
ways each event can occur. 3. Ling; three 
outcomes have 2 heads: HHT, HTH, THH. Three 
outcomes have 2 tails: TTH, THT, HTT. 5. sample 
space 7.outcome 9.36 
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11. 8 outcomes: 


Toss 1 Toss 2 Toss 3 
heads 
heads ~ 
tails 
pess < heads 
tails << 
tails 
heads 
heads —< 
tails tails 
heads 
tails < 
tails 
13. 15 outcomes: 
T-Shirt Jeans 


black 
red e white 
blue 
black 
orange << white 
blue 
black 
green << white 
blue 
black 
white <a white 
blue 
black 
striped <a white 
blue 


15.32 17.30 19. Sample answer: choosing a red, 
green, or white car with or without a sunroof 


91.20 23a.64 23b.729 25. -162 27.2 


9, —2- 


1D 31. B 


Pages 156-159 Lesson 4-3 
1. No; the product of a negative number and a 
positive number can never equal 1. 


3 7 _ 3 36 ar74 
5. > GF BOL Th 4 13. 5 or 7z 
15. -> or -75 17. 16 students 19. -2.5 


21. -0.1 23.12 25.0 27. -1 29. == 31.45 


3 
33. ~ 39 


43.-2 45.18 47.2min 49. $12.50 
51.48 53. 6;6;8;5 55. 20.5; 20; 20;18 57. = 
59. +-pound bag of cashews for $3.15; $6.30 < $6.92 


61. 22-ounce bottle for $1.09; $0.06 > $0.05 63.A 


l 2 
? ? — — 
39. -21 37.12 939. 10 41. z 


Page 159 Quiz 1 
a a 
-188 32or2> 527 7.27 9. Bor3 


Pages 163-164 Lesson 4-4 

1. Divide each side by 4. 3. Sample answer: 
—§2=56 5.8 7.45 9.4 11.6 13.15 
15.-7 17.28 19.5 21.64 23.-70 25.27 
27. —= or -25 23.2 31.-8 33. 8r = [12; 14 


35. Š yr maey as 


_ 


37a. 6n = 288 37b. 48 


39. 110 mph 41.20 43.55 45.0 47.57 ft 
49.D 


Pages 168-170 Lesson 4-5 

1. Sample answer: If necessary, first undo 
addition and/or subtraction of constants, then 
undo multiplication or division of variables. 


3. Jean; Soto did not multiply each side by 4 in the 


second step. 5. Add 5 to each side. 7.2 9.—5 
11.-20 13a. y =6(x—1)+21 13b.iyror 
4months 15.—1 17.—7 19.0 21.6 23.9.6 
25.8.1 27.30 29.-14 31.68 33-72 


35.2=4-21 37.3 39a 8 +15=143 
39b.$16 41a. 3x+12=39 41b.9 43.3 
45.6 47.4 49.—81 





Pages 173-175 Lesson 4—6 

1. Add 2x to each side, subtract 5 from each side, 
divide each side by 5. 3. An equation that is 

an identity is true for every value of the variable; 
an equation with no solution is never true. 

5. Subtract 0.5p from each side. 7.2 9Q. identity 
11.-5 13a.3n =5n— 24 13b.12 15.19 


17-2 19. 2 or 25 21. no solution 23.0.7 


25.—1 27.34 29.—20 31.60 33.42 
35a. 3w — 18 = 2w 35b. 18cm by 36cm 

37. Sample answer: 2x =x +6 39.-9 41.12 
43. 264 numbers 45.31 47.3.3 


Page 175 Quiz 2 
1.-6 3.63 5.72 7.12 9. no solution 


_ Pages 178-179 Lesson 4-7 
_ 1. Use the Distributive Property to remove the 


parentheses. 5. identity 7.—4 9.8 11.6 


13.5 15. —10 17.4 19.2 or 35 21.25 


23. no solution 25.42 27.identity 29.—2 


31. base 1 = 20 in; base 2 =8in. 33.17,19 35.1 
87a. Sx -4=7 37b.22 39. —382, —369, —364, 


_ ~292, —229, 867 


Pages 180-182 Chapter 4 Study Guide and 
Assessment 

1. event 3. tree diagram 5. identity 

7. outcomes 9. outcomes 11.2258 


3 - 
TA “— 15. —10.8y 17. -=s 


19. 6 outcomes: 


Bread Meat 
ham 
wheat a turkey 
beef 
ham 
white turkey 
beef 
21.-2 23.2 25.-2 27.-2 29.8 31.-4 
33.123 35.9 37.—2 39.0 41.2 43.-25 
45.6 47.73 49.1 51.2 53. identity 
55.5 times 5/7. 6 in. 


Page 185 Preparing for Standardized Tests 
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Chapter 5 Proportional Reasoning 

and Probability 
Pages 191-193 Lesson 5-1 
1. Multiply 12 and 5. Then divide by 6. 3. 73(4) = 
100(3) 5.8(15) = 12(10) 7.60 9.3.8 11.5 
13.2kg 15.45gal 17.15 19.4 21.75 
299: 25.105 27.35 2.21 31.5 S36 
35.37 37. Yes; the cross products are equal. 
39. 60 in. 41.3000mL 43.4gal 45.052 km 
47.9pt 49.no 51.750 lb, 1050 lb 53. It 


decreases. 55.-6 57.-2 59.-+ 61.12 


63° 2 
oS 


Pages 196-197 Lesson 5-2 
1. Sample answer: 


6 ft 
- Sf 
4f 


3.150 mi 5.1m = 352m 7.120 mi 
9.100 mi 11.30 mi 13.1 in. = 15 in. 


15.0.5c 17.1 in. = 30.2 mi 19. A Ms 


Q3 | H> 


Pages 201-203 Lesson 5-3 
1. P is the percentage, B is the base, and r is 
the percent or the rate per hundred. 

P SAA AR A MD anor =No. 
3. 53 = Too 5. 40 = 100 7.60% 9.70% 
11.25% 13.164 15a. 45%, 55% 
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15b. Senators in 106th Congress 





f 
A 


Democrats, 45% Republicans, 55% 


21.75% 23. 150% 
33. 12.5 35. 60 


Tri 62.5% 19. 80% 25. 60% 
27.6% 29.36% 31.190 


37.0.5% 39.9.3 41.50% 
43. Mother's Day Flowers 







Roses 
~~ 23% 


Mixed 
Bouquets, 


47% Single-stem 


flowers, 14% 


Carnations, 16% 


45.1in.=70mi 47.2500m 49.-5.2 51.2 


Page 203 Quiz 1 
1.27 3.100ft 5.950 


Pages 207-209 Lesson 5-4 

1. r represents the percent rate; R is the rate written 
in decimal form. 3. Nikki; in the percent equation, 
the R is the decimal form of the percent. 5. 41.8 
7.550 9.$75 11.112 13.117 15.24 17.625 
19.88 21.64 23.625 25.$50 27a. P = 0.29(150) 
27b.44 29.7 adults 31.x=y 33a. 180 mi 

33b. 210 mi 33c.135mi 35.-31 37.5 


Pages 215-217 Lesson 5-5 

1. First method: find the amount of the tax, then 
add the tax to the cost of the item. Second method: 
add the tax rate to 100%, then find the total cost. 


5.7 = 7. 20% decrease 9. $94.50 11. $1080 


100 
13. 83% 15.12% increase 17. 16% decrease 
19. 133% increase 21. $42.80 23. $39.52 
25. $26.64 27.$266 29.$29.75 31. $14.21 
33. 100% 35. 1996 and 1997; The amount of 
increase is larger and the base is smaller between 
these two years. 37. less than 39. 62.5% 
41.35% 43.1.5 kg 


Page 217 Quiz 2 
1.25 3.20 5. $140.81 


Pages 222-223 Lesson 5-6 

1. Both theoretical and experimental probability 
are ratios that compare the number of favorable 
outcomes to the number of possible outcomes. 
Theoretical probability is based on known 
characteristics. It tells what should happen. 
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Experimental probability is the result of an 
experiment or simulation. 3. Yes; when the 
number of favorable outcomes is greater than 
the number of unfavorable outcomes, the odds 
of the outcome are greater than 1. 5. = 


7.11 9.5 11.3 17. 7:1 


l, l, 
” 20” 40” 


23b. 4:00 25a. } 25b.9:11 27.$36 29. $180 
31. A 


13.0 15. 1:1 


l 


1:00 4:00, 3 


19.5:3 21. h 23a. 9:00 


Pages 227-229 Lesson 5-7 
1. P(A and B) is the probability that both A and B 
occur; P(A or B) is the probability that either A 


. 2 
5. mutually exclusive, 3 


3 
15. 55 


he 
or Boccur. 3. z4 


9. 20.1% 11.4 13, Ł 


ne uvo . 4 
7. inclusive, 20 


13 


17. mutually exclusive Ž 19.0.016 21a. 34.2% 


‘3 
21b. 28% 21c. 88.3% 23. + 25, 2 27.D 


Pages 230-232 Chapter 5 Study Guide and 
Assessment 

1. proportion 3.impossible 5. odds 7. unit rate 

9. Discount 11.45 13.4 15.10 mi 17.30 mi 

19. Lin. = 30.5 ft 21.60 23.150% 25.50 

27.8.1 29.150 31.25% increase 33. 33.3% 


o L E 1 
decrease 35. 100% 37. 7 39. T 41. > 


43. mutually exclusive 2 45. $339.15 


E. 
Page 235 Preparing for Standardized Tests 
LBE C 6A 7.C 9.2 


Chapter 6 Functions and Graphs 


Pages 241-243 Lesson 6-1 

1. ordered pairs, table, graph 3. The domain is the 
set of all first coordinates from the ordered pairs. 
The range is the set of all second coordinates from 
the ordered pairs. 


9. (713.94 
{iT} 1 1 





domain: {—3, —1, 0, 5}, 
range: {—3.5, 3.9, 2, 2.5} 





domain: {—3, 1, —4}, 
range: {—2, 2} 





domain: {-3, ~2, =1, 2,3}, 
range: {2, 4, —2} 
19. 1-3, ~3), (—3, —1), (1, 0), 2, —2), (3, &)) 


N 
rr 
rr 
m 
oO 
< 
rr 
=] 
> 
= 
” 
= 
rr 
e] 
” 





domain: {4, —2}, 
range: {3, 4} 





domain: {—3, —1, 2, 3}, 

range: {—3, —1,0, —2, 4] 
21. {(=—1, 1), ©, 2), 0,3), 2, 4 
2a. 10. Uk, A-0 01 03), Cd; 1 
25a. {(8, 4), (9, 3), (10, 2), (11, 1), (12, 0)} 









aiok 0%; 3, G7, O; Fy 10, Vly LA 1d, 144.15 
270. (0, 1), (4, 1), ©, 2), 16, 2). 4, 3). 3) 49,4), 
(16,3), (11, 3}, 2, 2). CS, 2), 4, 1), 19,1) 


29. 4:6 or 2:3 31.-24 33.B 


Pages 247-249 Lesson 6-2 

1. When the values are substituted in the 
equation, the equation is true. 3. Dan; when 
using variables other than x and y, it can be 
assumed that the domain goes with the variable 
that comes first alphabetically. Thus, m is the 
15. {(—3, 2), L 1), (1, ee 5} (1, 3)} domain. 5.c,d 

fe t-a 7), 0-1, 2), 3h hs PS (ee 


et L 
| | e He 





domain: {—3, -1, 1}, e) 
range: {2, 1, —2, 3} 
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27. AC —1, 6) 40,4), 6,2 2, 0.3, -2)i 


























| 
11. {(3, 25), (4, 24), (8, 20), (12, 16)} 
13.d 15.b 17.¢ 
1% (C9, 3), (0,0), (1, =, -6), 3,9) 














7) 
ce 
Lid 
= 
N 
aa 
< 
(~) 
Lid 
re 
© 
Lad 
-j 
Lhd 
N 























Sh ULLI LGLI sad 











-a PE (hd, 7h, U 6), OL, a A A a AE al 





37b. {(6.0, 0.15), (6.8, 0.17), (7.2, 0.18), (8.0, 0.2), 
(8.8, 0.22)} 


afc: 





Brain 

















ag LLL He 
"T 








EEEH 


25. {((-1, -3), (0, -2), (1, -1), (2, 0), (3, 1)} ma t ee 






39a. x + y=90;x =2y 39b. (60, 30) 
41.$10.99 43.5 45.-1 47.C 


Pages 254-255 Lesson 6-3 
1. The graph of x = —8 is a straight line parallel to 
the y-axis. For every value of y, x = —8. 3. no 


5. yes; A = 2,B=0,C=8 
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= 
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41a. 3x + 6y = 90 41b. Sample answer: {(2, 14), 


Gy Lz), 12 9) 18, 6), 24,3 
13.no 15. yes; A = —6,B=2,C=0 ( ), ( ), ( ), ( )} 





n ae _ _ 41c. eo AY 
17. yes; A 1,B=1,C=0 19.no TENNE GUE 
21. yes; A =5,B=1,C=9 ESE- TAN 
del el 
23. 
SEVERE 
SRE SaaS 
eee anea 
irate 
MERN- ONENE 
II | vers 43. {—8, —1,0,2,4} 45.6 47.4 49.67+ 2h =79 
Page 255 Quiz 1 
27. 29. 







y 
SSSR aoe 
pt tt | felix 
ol Bt aE eS 
BRBEBEES 
Ban” SRK 
BRER CHE AER 
ERREQ&B 
ia id as Es ESP 











EE ESRe 
Pia NERT 





31. 








O 510152025 30 35 40 45X 
Number of Weeks 
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5b. 25 weeks 5c. y = 500 + 80x 9. yes 
y = 500 + 80(25) 
y = 500 + 2000 
y = 2500 





Pages 259-261 Lesson 6-4 

1. Sample answer: A function is a relation. 

However, in a relation, each member of the 11. 13 
domain can be paired with more than one member 15. no 





of the range. In a function, each member of the 
domain is paired with exactly one member of the 
range. 3. Zina is correct. There are some graphs 
of straight lines that do not represent a function. 
The graph of x = 2 is a straight line. However, it 
is not a function since there are many y values for 
a single x value. S.yes 7.no 9. -15 
11.40—3 13.3256 TS.yes 1/.no ? 
19. yes 21.no 23.no 25.yes 27. yes 177.no | || 4y 
29, —1 31.13 33.34 35.-1.7 37.3 | | 


39. = 41.-3h+4 43.6a+4 45. -12 sae 





N 
c 
Lad 
= 
N 
a 
< 
(=) 
tål 
þem 
(2 
add 
cond 
LJ 
N 
































2 | 
47a. p(a) = 0.5a + 110 47b. 128 TTT or x 
} | =|- 3 
47c. 210 | | | | 
180 ane ~ 
150 (idl | 
Blood | | 
Pressure - 19.no _| | | | 4y| m 
; H 
30}— | | | | [x=2 
O 10 20 30 40 50 60 70X Sue een ae 
Age | | io} | | x 
Pree 
— | | | | | 
49a. -7 BEN E 
49b. g(x) = 3x +2! rl i viv 
| | 1 2 
—TTTTTI h- 21.25 23.2) 25. 267 27. 23 29. 0.6 bu 
ae ee A 31.93.15 38a. h = 7f 
ALLELLA 33b 
11} | er 
h(x)=2x-5 Je] | 
BP 448 
| I Ii | | | Height 
aad (in.) 
The lines intersect at x = —7. 
3 
51. {(2, 28), (4, 14), (7, 8)} 53.30% 55. 0 OF x. Led 
O 1234567 8 910X 
Pages 267-269 Lesson 6-5 ai tae 
1. Divide each side of y = kx by x, where x # 0 33c. about 5.5 ft 35.11 37a. x — 50 = 550 
3. Sample answer: The length of the trip depends 37b. about 600 pounds 39.8 41.B 


upon the amount of gasoline used. So, the length of 
the trip represents the dependent variable and the 
amount of gasoline used represents the independent 
i 4 Page 269 Quiz 2 
variable. 5.5 7. 5 1.yes 3.-74 5.8 gal 
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Pages 273-275 Lesson 6-6 

1. Multiply the value of x by the value of y. 

3. Sample answer: In a direct variation, as x 
increases, y increases. In an inverse variation, as x 


increases, y decreases. 5. direct;5 7. direct; 5 
1 
9, direct; 4 11.6 13.3.25 hours 15.10 
5 1 1 
17.0.09 19. 3 "aP my TS bakar | 23. 0.3; y = 0.3x 


25, a; inverse 27. c;direct 29a. 36 29b. 2.4m 
29c. fw = 36 





O 5 1015 20 25 30 35 40 45X 
31.27 33. —14.7 35.457 


Pages 276-278 Chapter 6 Study Guide 

and Assessment 
1. linear equation 3. functional notation 5. inverse 
T.y = x = Ay 2x+ 3 





domain: {—1, 0, 2, 4}, 
range: {0, 3, 1} 





domain: {—1.5, 1, 4.5}, 
range: {2, 3.5, —5.5} 





domain: {—4, —2, 0, 1}, 
range: {2, 1, —3, —2, 3} 





17. {(—1, 5), 0, 0), (2, 1), (4,2) 





21. (2, ~1, 0, 7} 


25. no 








23. yes; A = -1,B = -1,C = 0 


33.no 35.yes 37.45 39.21 41.125 
43.5 45.8;xy=8 47. {(5, 1), (10, 2), (15, 3), 
(20, 4), (25, 5)} domain: {5, 10, 15, 20, 25}, range: 


(1, 2, 3, 4, 5} 


49. 132 volts 
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Chapter 7 Linear Equations 


Pages 287-289 Lesson 7-1 


1a. Sample answer: 1b. Sample answer: 


























1d. Sample answer: 
|| AV) 


{ti at | 
| | E | 

| | | | | | | | 
| a 





BEK 
z 








3. Percy; any two points on the line can be used to 
find the slope. 5.2 7. $ 9.4 11. -$ 13. -2 


_2 _3 
23. z 29. 3 


29a. As x increases by 1, f(x) increases by 


15.4 17.-4 19. -2 21.2 


27. -05 


0.25. The slope is 0.25. 29b. Sample answer: domain: 


positive integers; range: positive multiples of 0.25 
31.12 33.no 35. -2 


Pages 293-295 Lesson 7-2 

1. the coordinates of a point on the line and the 
slope of the line, or the coordinates of two points 
on the line 3. m = 2, (1,6) 5.m = —3, (—9, —5) 
7.y-4=2(x+2) 9.y—-—1=Oory=1 
11.y-3= ->@)ory+2= -2(x- 6) 
13. y — 5 = —2(x + 2) ory + 7 = —2(x — 4) 


15. deen, 17.y — 1 = 6(x — 9) 


Wy +2=— 4 (x +2) 21.x=4 23.y+4= 
ae 2.y—-4=— q+ Bory 5=4(- 2) 
27.y =] 3 (x +2) ory — 3=- Se- 2) 29. y — 3 = 


5 5 
—5(x + 3) ory +2=—-F(x + 1) 31.y-5= 


bæ -4ory-3=50) 33.y+4=3(x- 1 or 
y-5=3(x-4) 35.y-7=-ž(x+3)or 
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at a i AER 37.y-6=-5 F(x- 3) or 


8 


y-7= -4l +4) 39a. Sample answer: y — 5 = 
5(x — 1) 39b. Sample answer: domain: positive 

integers; range: positive multiples of 5 41. (4, 8) 
43.{0,1,2} 45. {1,2,3} 47. 300% increase 

49. 8.4 


Pages 299-301 Lesson wis 
1. Sample answer: | 

















3. Jacquie; the line y = 2 does not intersect the 
x-axis. 5.y = ax -3 l.y=4x-7 9.y= 
—Sx-3 11.y=2x-8 13a. y= 25x + 100 
13b. the pounds of cans he plans to collect each week 
13¢.400Ib 15.y=-2x+5 17.y=3x+7 
19. y = -x +3 21.y=4 23.y= 3x- 17 


25.y=5x 27. y= ee” 29. y = —5x + 26 


31. y = ir- 5 33. y=-žx+5 35. y = 4x — 12 
a we cole sane wit sao 
37.y = —3 39.y ax + 41. y ax +6 
43.y=-fx+3 45.y=-3r+11 47a.y = 8 


47b. cost per person 47c.$320 49.y-—5= 
=x = 4) 


y 
Pt TTT 
SSR RHEE 
ELLELE 
LLELLE 





domain: {—3, —1, 1, 2}, range: {1, 5, 3, 6} 
53. 9.144km 55. -5 57.A 


Page 301 Quiz 1 
1.-2 3.y-4=-2(x-5) 5a. 90 


5b. The slope represents how much each problem 
is worth and the y-intercept represents the extra 
points students get with the curve. 








Pages 305-307 Lesson 7—4 

1. Graph the two sets of data as ordered pairs, 
where the x-coordinate is a member of one data set 
and the y-coordinate is a member of the other data 
set. The set of x-coordinates is the domain and the 
independent variable. The set of y-coordinates is 
the range and the A variable. 


5a. El Soe oe 


96 | — is — 
== 
02 | H T 
Maximum PH Í = 
Temperature pg "HHE > | 
(°F) 5 HE Kana OEN 
teert 
e ee t 
a= 
o~ 56 60 64 72 76 a x 


Minimum Baiko CT) 


5b. Yes; as maximum temperature increases, so 
does the minimum temperature. There is a positive 
relationship. 7. Negative relationship; as speed 
increases, CO, decreases. 





| | eje] | | | | 
W has Sek 


ZREN 
O 5 101520 25 30 35 40X 


Goals 






There is a positive relationship; as the number of 
goals increases, the number of assists increases 
11. Sample answer: Have higher maximum speed 
limits because CO, emissions decrease as speed 
increases. 13.no 15. negative 


17a. 


Precipitation 
(in.) 30 


100 140 180 220X 
Elevation (ft) 


O 20 60 


17b. No; there does not appear to be a relationship 
between elevation and precipitation. 17c. zero 
s y=5x+2 21.1cm =5 mor 1:500 

D 


Pages 314-315 Lesson 7-5 
1. two points, then draw a line through them 
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37c. m = -f, b= = 
39a. f(x) = jx +1 
39b. At) 
6 
Weight * 
(it) 3. 7 
| AA NX) = 4x4 


2 


Feaaeewe 
| {ttt ff 
O 3 6 9 121518 21x 
Water Depth (cm) 





39c. about 55 lb 
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41. Sample answer: 





43. 2 45.0 47.19 49.A 


Pages 319-321 Lesson 7-6 


1a. shifted down 4 units 1b. less steep 

1c. steeper 1d. shifted up 3 units 3a. Slope 
represents rate. 3b. A greater rate results in a 
steeper positive slope. 


same y-intercept, 
different slopes 














7. same y-intercept, different slopes 9. y = x 
same y-intercept, 
different slopes 




















same slope, different 
y-intercepts 




















same y-intercept, 
different slopes 











17. same y-intercept, different slopes 19. same 
slope, different y-intercepts 21. same y-intercept, 


different slopes 23. y = -2y 25. y = -2y +2 


yr 


97. Sample answer: y= -x +6 29. y= 2x +1; 
Sample answer: y = 2x 31a. Yes; they have the 
same y-intercept, 0. 31b. miles per gallon 
31c. A barge gets 500 miles per gallon of fuel; its 
graph has the steepest slope. 33. Yes; they have 
the same y-intercept, 7. 35.m = —2,b = 0 
37.48 39.C 


Page 321 Quiz 2 
1. Positive; as air temperature increases, the 
temperature of a glass of water would increase. 


3.4, 1 


y 
FRR Ree e 
Arraya 





5a. Different slopes; they are a family because they 
have the same y-intercept, 0. 5b. cost per movie 
oc. Store B 


Pages 325-327 Lesson 7-7 
1. Parallel lines have equal slopes. Perpendicular 
lines have slopes that are negative reciprocals. 


3. 4, -1 2. Z, -3 7. neither 9. The lines are 
perpendicular. 11. y = Sx -3 13. y = on + 4 


15. perpendicular 17. Lead T9. al atte 
21. parallel 23. perpendicular 25. y = -3x 


27.y= -4r -7 29.x=2 B1.y=4rts 
ENSI Se PE | . 
33. y = act 35. y Pa 3 37. neither 


39. Yes; the product of their slopes is —1. 

41.4 43. same y-intercept, different slopes 

45. mutually exclusive 47. mutually exclusive 
49. 12.85 


Pages 328-330 Chapter 7 Study Guide and 
Assessment 
1. false; y-intercept 3. false; parallel 5. true 


7. false; horizontal 9. true 11.5 13. —2 
S.y-5=3(x—2) 17.y- 3 = —5(x) 
Wy -4= -1x — 10) ory -7 = G(x + 8) 


ely =3x 49 23. y=2x 25.y = 11x — 6 
‘No relationship 





m=--2,b=3 
































33. same y-intercept, different slope 
35. same slope, different y-intercepts 
37. neither 39. parallel 


41a. 


Earnings 


($) 





Number of 
Hours 


41b. It would be steeper than graph A and less 
steep than graph B. 


Page 333 Preparing for Standardized Tests 
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Chapter 8 Powers and Roots 


Pages 339-340 Lesson 8-1 

1. A perfect square is the product of a number and 
itself. 3. Becky; (6n)(6n)(6n)=6:6:-6-n-n-n, 
not 6n’. 5.a 7.12-12:-12-12 9.m-m-m- 
m:n-n-n 11.162 13. 29375 15. (—2) 
17.7" 10.295 23x 23.3*3+3+3*3 
Ce *2*a*2*S*S Zy y*y 2h a+ D+ p+ 
b-b 31.-32 33.-128 35.24 37.0.5 

39.4 41.486 43a. 200.96 ft? 43b. 21 bags 

















53. B 


49. 31.2 51. 50% 


Pages 344-345 Lesson 8-2 
1. In the first case, the bases are the same, but in the 
second case, the bases are different. 3.y7 5. t° 
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7.12a 9 11.xy 13.b5 15.108 = 1000 
17.54 19.d6 21.49b5 23.7748 25,1542 

27. 8x%y” 29. mb? 31. mnda? 33.9 35. k5 
37. —12ab* 39.4 41.15a%c 43.2x3 45. -16x? 
47. 10° or 1,000,000 times 49a. 10!? 49b. 4!5 
49c. xë 49d. Multiply the exponents; (x")' = x”. 
91.3 53.15 55.95 57.3 59.D 


Pages 349-351 Lesson 8-3 








] 
1. = = 3a. Booker 3b. Antonio 5. a = n 
EE 7 tad oe 4 | 
Tos Wi Wea? 135 Bae 17.4 
4 
19.45 21.a? 23.5 25.45% 27.m6 29.4 


2. 


a 1 9 Ea x 
Shr ah y Sw Si. 3 39. - 41. Sise 


45.274 47. radar microwaves 


57. B 


43.18 
49.-10a’ 51.n®° 53.24 55.9! 


Page 351 Quiz1 


1.6 3.10! 5.253 7.2 teh 


3b? 

Pages 355-356 Lesson 8-4 

1. no, 2.35 X 10* 5.68,000 7.0.64 9. 0.0003 
11.0.0065 13.5.69x10 15.2.3 x 10-5 

17. 2.6 X 10° = 2600 19. 5,800,000,000 

21. 0.0000000039 23.0.009 25. 5.28 x 10° 

27. 2.683 X 102? 29.3.2 X 1074 31.4.296 x 1073 
33.12 x 104 35.2.2x10-8 37.6 x 10°= 
6,000,000 39.7.5 x 102?=750 41.2 x 10% = 2000 
43.5.5 x 1075 = 0.000055 45. 5,000,000 

47. Earth, Venus, Mars 49. between 0.3 and 
2mm Si. 53: —6e" 55.2. SLEEN 

59. -—6x*y° 61. C 


Pages 360-361 Lesson 8-5 

1. 1,4, 9, 16, 25, 36, 49, 64, 81,100 3. 32? = 9 and 
V9=3 6.12 7.2-7% 9.2.11. =11 13.5 
15.525 mi 17.10 198; =~14 -21:237 23—26 


i we wie 6 
coven Eh 2. 10 31. n 33. 7 


35.2 37.-0.05 39.0.03 41.6 43.52m 
45. false: -6(—6) # -36 47.6.3 X 10! 49.7.6 X 
10-4 51.4 53.25 55. Sample answer: 2x + 
6=x+1 


Page 361 Quiz2 
1.7X10° 3.21 5. square house, 30 ft X 30 ft 


Pages 364-365 Lesson 8-6 


1. Its decimal value does not terminate or repeat. 
3, Sample answer: The area of a square garden is 


752 Selected Answers 


200 square feet. Estimate the length of one side of 
the garden. 5. 81,100 7. 484,529 9.8 11. 16 
13.2 15.4 17.6 19.11 21.20 23.24 
25.8 27.11 29.12 31.0 33. V34 35.17h 
37.31 mi* 39. 10, 11, 12, 13, 14,15 41. 16 


43. 1È 45. 0.000000004 47. y = 5x — 17 
y=- DLL 


Pages 369-371 Lesson 8-7 
1. Sample answer: 


leg 


leg 
hypotenuse 


3. false 5. false 7.14.1 9.8.1 11.yes 13.13 
15.82 17.42 19.67 21.21 23.114 25:no 
27.no 29.yes 31.yes 33.94m _ 35. 6.9 ft 
37.8 39.14 41.15 43.10 45a. $100 
45b.$5 47.C 


Pages 374-376 Chapter 8 Study Guide 
and Assessment 

1. prime factorization 3. irrational numbers 
5. exponent 7. hypotenuse 9. perfect squares 
16 GPP Bpr- Ty 
19.5-x-x yy y'z-z 21.0’ 23.04 

| 1 1 1 
35. —5b° 37. 0.0000000015 39.2.4 x 10° 


41.4.88 X 10° 43.6X10! 45.11 47.2 
49.4 51.14 53.7 55.11.2 57.104 59.9m 


Page 379 Preparing for Standardized Tests 
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Chapter 9 Polynomials 
Pages 385-387 Lesson 9-1 


1. Sample answer: Z, it includes division. 


3. 2y? + 5xy + 3x? 5. yes; product of numbers and 
variables 7. yes; binomial 9.no 11.1 13.2 
15a. 20 15b.9 17. no; includes addition 

19. yes; product of numbers and variables 

21. yes; product of numbers and variables 

23. yes; trinomial 25.no 27. yes; binomial 
29. yes; binomial 31. yes; monomial 33. yes; 
monomial 35.2 37.2 39.1 41.3 43.6 
45.5 47. -x +x2-x+25 49.5x — 10x° + 
3wx* + 6wex 51.7 +2x-— x2 +5 53.46 + 
5xy* — x?y’ + 3x3y 55. false 57a. —0.006f4 + 
0.141 — 0.53t + 1.79t 57b.4 59. yes 61. yes 
63.7 65.11 67. F] 69. B 


pages 392-393 Lesson 9-2 

1. Arrange like terms in column form. 

3,-2a-—9b 5. —x7-8x-5 7. —4xy" — 6x? y + y? 
9.8y+2 11. 3x7 —x+2 13.2x+2 15. x24 3x 
-3 17.x7 -x+5 19.4x24+3x+3 91. l4x + y 
23, 3n? + 13n +11 25.7n7-8n+5 27.5x+8 
29. —x° + 3x — 3 31.-3x+y 33.a2+3a-1 

35. 5x2 — xy — 2y* 37.2pq + pr 39. —2x2y — 7x2y? 
41.-2x°7 + 6x -—7 48a.2w+4in. 43b. 34 in. 
45.2 47.3 49.xry° 51. 10xy? 


Pages 396-398 Lesson 9-3 

1. Distributive Property 3. Consuelo; Shawn 
forgot to ae He 2xand4. 5.x*+2x 7.—4x+8 
9. 4z? — 82° Tis 24y* + 9y — 15 13.4 h 
17.3x? 19. -3y -9 21.x?— 5x 23.32? - 2z 
25. 8x? — 12x 27. —2a? + 4a 29. —30y + 10y? 

31. 5d + 15d 33. —10a3 + 14a? — 4a 35. 40n4 + 
35n — 15n? 37. —14a? + 35a — 77 39. 1.2c? — 12 
41.x? — 2x 43. 4y? — 6y +2 45.5 47.-2 

49. -1 51.2 53.-3 55.17 57. 4x3 — 8x2? + 4x 
59. —4a° — 10a? — 10a + 66 61. 21n? — 6n? — 

46n + 28 63. 8t? + t 65a. 7y? + 35y units? 

65b. 1050 in? 67.7x— 2 69.3x2?-—2x-3 


71.5 73. -11 75. ii 


Page 398 Quiz 1 
1.4 3.—2x? + 8x—2 Sa. x ft, 2x + 40 ft 
5b. 2x2 + 40x ft? 


Pages 402-404 Lesson 9-4 


a> x 3 (x — 2)(x +3) =x727+x-6 
x? 3x 
—2X 


3. The Distributive Property is used to multiply 
both two binomials and a binomial and a 
monomial. But when you multiply two binomials, 
there are four multiplications to perform. With a 
binomial and a monomial there are only two 
petiplications to perform. 5.6x 7.13m 9. 14y 
Mw- 2w- 35 13.2y27+y-3 15. oy + 
lly —- 35 17. 2a? — ab — 10b? 19. m* + 3m° 

2m? -6m 21. x? + 12x +32 23.0? + 4a — 21 

25. n? — 16n + 55 27.22+2z-24 29.3x° - 

l0x -8 31.3z2 — 17z + 20 33. 5n? -— 13n — 6 
BSa + 6a +1 37.12h7-h-6 39. 2x? +x — 21 
41. 6y? — 24yz + 24z2 43. 6x? + 13xy — 5y? 

45. ©- 2x2 + x-2 47.3x¢+ 8x27-3 49. X - 
X- 6x 51.x2—9 53a.3x+2 53b.3x + 4x- 1 
38a. 4x3 + 2x? — 20x in. 55b.450 in? 57a. 10 — 2¢ 
Yb. 6 in. 59. 23x3 61. 3°(-2)° 


65. 84 students 











Pages 408-409 Lesson 9-5 

la.ii 1b.iii 1c.i 3.y2+4y+4 5. m* — 18m + 
81 7.x*-49 9.90.25% 11.x2 + 10x + 25 

13. w? — 16w + 64 15. m? — 6mn + 9n? 17. x2 — 
16y? 19.25 + 10k +k? 21.y?-— 9z? 23.9x -25 
25. 16 + 16x + 4x? 27.a? — 6ab + 9b? 29. x? + 
2x? +x 31.x?-— 4y? 33.(40 — 1)(40 + 1) = 

1600 — 1 or 1599 35a. 5x + (3) 35b. 8 square 
units 35c. about 9.5 units 37. 3x? — 4x — 3 

39. y =3x+4 41.y= Zx -3 43. B 

Page 409 Quiz 2 

1.c7+10c+16 3.c*-—2c+1 5.12x cm? 


Pages 412-414 Chapter 9 Study Guide and 
Assessment 

1.1 3j $é 7.a 9.e 11. yes; monomial 

13. yes; trinomial 15.0 17.4 19. 7cd — d* + 3d° 

21. 9x? — 3x + 6 23.7s*-6s—2 25. 4g* + 8g 

27. —105s?t? + 2st? 29.3x — 15 31. 2m? + 8m? 

oo. 10+ Br- 10 35 -3 37.7 +4y- TD 

39. x? — 4x +3 41.2m?—9m+4 43.12? + 

10y + 2 45. 10x? — 7x — 12 47. 4x? +12x+9 

49. x? — 4x +4 51.25m? — 30mn + 9n? 


53. 4a? — 9 55. 25a? + 10a +1 57. 1051? = 


22x — 16 59a. 64x? — 32x + 4 59b. (48x — 12) 
(48x — 12) 


Page 417 Preparing for Standardized Tests 
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Chapter 10 Factoring 


Pages 424-425 Lesson 10-1 

1. 23, 29, 31, 37, 41, 43,47 3. Write 8x? and 16x as 
the product of prime numbers and variables where 
no variable has an exponent. Then multiply the 
common prime factors and variables. The GCF is 8x. 
LaF? 7.317 STF 11.1,2,3,6;7, 14,21, 
42;composite 19.2*2°2°+3*x-x*y 15:5 
17.1 19.7y* 21.72cm,1cm 23. 1,2, 4,5, 10, 
20; composite 25. 1, 3, 5,9, 15, 45; composite 
27.1, 7, 13,91; composite 29.-1°3°5°a-a:b 
Sise*S*O* PM Ah Ba. 2*e*s'*s* t 
35.4 37.18 39.9 41.3y 43.9 45.1 47.1 
49.5 51.5 53.5 55.12in. by 12in. 57. Every 
even number has a factor of 2. So, any even number 
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greater than 2 has at least 3 factors—the number 
itself, 1, and 2—and is therefore composite. 

59. 4y? + 4y +1 61.27+7z+12 63.2n? + 
9n +4 65.6a-— 2a? 67.8.17 x 10° 


Pages 431-433 Lesson 10-2 
1. Sample answer: 





3. The Distributive Property is used to factor out a 
common factor from the terms of an expression. 
Examples: 5xy + 10x*y? = 5xy(1 + 2xy), 2a? + 8a + 
10 = 2(a? + 4a +5) 5.x 7.6y 9.5m°n 

11. 2x(x +2) 13. prime 15. 2ab(a?b + 4 + 8ab?) 
17.c+3 19.3(3x+5) 21.2x(4+ xy) 23. 3c%d 


(1—2d) 25. mn(36 — 11n) 27. prime 29. y°(12x + 


y) 31. 3y(8x + 6xy — 1) 33. x(1 + xy? + xy?) 
35. 2a(6xy — 7y + 10x) 37.9x7-7y? 39.a+2 
41. 2xy2+3z 43.2x? +3 45. (4x + y) ft 

47a. 8(a+b+8) 47b.3(4a+b+12) 49. prime 
51. composite 53. composite 55. 3x? — 2x — 12 
57. Sample answer: x* + 3x — 4 


Page 433 Quiz1 
1.23-3 3.x; x(a +7b+ 11c) 5.8(x + 1) 


Pages 438-439 Lesson 10-3 
1. X 6 
(x + 1)(x + 6) 





3. —10, -3 5.-4,-3 7.-6,1 9.@+3})(x +2) 
11.(a-—1)a@-—4) 13.(x+5)(x-—2) 15. prime 
17.2(c — 7)(c +1) 19.(b+4)(b+1) 21. (a+ 
3)(a +4) 23. (y +9)(y + 3) 25. (x — 5)(x — 3) 
27.(c -—9)(c— 4) 29. prime 31. (c + 3)(c — 1) 
33. (r — 6)(r +3) 35.(n +15)(m—2) 37. (x - 
Q(x — 8) 39.(r+ 24)(r—2) 41. 3(y — 4)(y — 3) 
43. m(m +1)(m +2) 45. 2a(a + 8)(a — 1) 


47. Sample answer: x7+7x-9 49a. x? — 5x — 24 


49b. (x — 8)(x + 3) 
51a. 





53. 2x2 + 5y2 55. 3a? + 4ab — 3b? 57.4 59.1 
61a. y = 0.2x — 398 61b. the average increase 
each year 61c. $3 billion 


Pages 443-444 Lesson 10-4 

1a. 2x2 — 5x — 12 = (x — 4)(2x + 3) 1b. 6x? — 

11x + 3 = (2x — 3)(3x — 1) 1c. 5x? + 28x + 15 = 
(5x + 3)(x+5) 3.(2a+3)(a+1) 5. (5x + 3) 
(i+?) 7.Q%4+7)%—3) 9.(5a—2)@a— I) 

11. 2(3x + 5)(x +1) 13.(2y+1)(y+3) 15. (2a + 
1)(2a +3) 17. (29 + 3)(q —6) 19. (7a + 1)(a + 3) 
21. (3x + 2)(x +4) 23. (3x + 5)(x +3) 25. prime 
27. (7x —1)(2x +5) 29. (2m — 1)(4m — 3) 

31. 3(2x + 5)(x — 2) 33. x(2x —3)(x +4) 35. (6y 
—1)\(y+2) 37. (2a = bja + 3b) 39. (3k + 5m) 
(3k+5m) 41.3x,2x-1,x+3 48a. 2(y* — 7y — 2) 
43b. 2(y — 9)(y — 1) 43c. 56 in?, 18in° 45. (x + 16) 
(x— 2) 47.3a(a2-—5a+2) 49.25 ft 51.10 


Page 444 Quiz 2 
L.0+5)6-—2) 3.{(2+7G+1) 5@ 43) 
(* — 2) 


Pages 448-449 Lesson 10-5 

1. No; 7 is not a perfect square. 3. (y + 7} 
§.(a—5) 7.2(2x— 5y)(2x+5y) 9.3(x* +5) 
11.3(y —1)(y+8) 13.(r+ 4)? 15.(a@+1) 

17. (2z —5)* 19. (3a + 4} 21. (7 + z}? 

23. (a — 6)(a + 6) 25.(1—3m)(1+ 3m) 27. no 
29. 2(z — 7)(z +7) 31. Sample answer: 25x? — 4; 
(5x — 4)(5x +4) 33.5(x7+5) 35. (y — 3)(y — 2) 
37. 2(x — 6)(x +6) 39. xy(8y — 13x) 41. prime 
43. 2(5n + 1)(2n + 3) 45. (4w — 3)(2w + 5) 
47.5(x + 1)(x +2) 49.2x(x — 4)(x +4) 51.2,4 
53.4 55. (4x —1)(x +3) 57. (m — 7)(m + 2) 


59. a2 61.45 63. C 


Pages 450-452 Chapter 10 Study Guide and 
Assessment 

1. false,2? -3 3.true 5.true 7. false, x? -— 9 

9. true 11.5 13.1 15.9x 17. 5(x + 6y) 

19. 6a(2b — 3a) 21. 3xy(1 + 4xy) 23. 5ab — 1 

29. (x — 5x — 3) 27.(x—4)(x+2) 29.(x+7) 

(x— 5) 31.2(n — 6)(n +2) 33. (3x +5)(x +1) 

35. (3a — 2)(2a + 1) 37. (2y + 3)(y — 6) 

39. 5(3a — 1)(a — 1) 41. (a — 6)}} 43. (5x + 2° 

45. (2x + 3)(2x — 3) 47. 12(c + 1)(c — 1) 


49. H h 
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Chapter 11 Quadratic and Exponential 
Functions 


Pages 461-463 Lesson 11-1 

1. Sample answer: Quadratic functions have a 
degree of 2, but linear functions have a degree of 1. 29. 31. 
The graphs of quadratic functions are not straight | 
lines as with linear functions. 3. the vertex 
§.1,0,4 7.3,4,0 

9. 11. x = 0; (0, 2) 

| Lie | we 













13. x = 2; (2, 7) 
ii Ayi | | 


37.C 39.B 41.x=-1 43a.150 43b. $22,500 
45. (x — 7)(x+7) 47. 2(g - 4) 49, -xX — 4° - 
8x+5;3 51.1.4 mi 


Pages 466-467 Lesson 11-2 

1. extremely narrow with vertex at (0, 0), opening 
up 3.B,A,C 5. widens; (0,0) 7. left 4 units; 
(-4,0) 9.y=0.5(x -— 4)? +3 11. shifts left, 
opens up 12. same axis of symmetry, shifts down, 
opens down 13. narrows; (0,0) 15. right 7 units; 
(7,0) 17. opens down, narrows; (0,0) 19. narrows, 
up 1 unit; (0, 1) 21. widens, down 8 units; (0, —8) 
23. left 1 unit, down 5 units; (—1,—-5) 25. y = 
(x+8) 27. h(t) = —4.9(t — 34} +80 29. y= 
(x-2} -4 31.(-1.5,-15) 33.a% + 3a — 28 

35. B 


Selected Answers 755 





AN 
ce 
Lid 
= 
AN 
= 
<x 
fo | 
LAJ 
— 
| | 
LAJ 
— 
LLJ 
N 





Pages 471-473 Lesson 11-3 

1. Sample answer: The x-intercepts are the values 
for x where f(x) equals 0. Before solving a quadratic 
function, you always set it equal to zero. 

3. Sample answer: 


y 4 





5.—1,4 7.2,3 9. between —2 and —1; between 
2and3 11.-1 13.-2,7 15.5 17. between 
—5 and —4; between O and 1 19. between -1 and 0; 
between 2 and 3 21. —4, —8 or 4,8 

23. | AY) 






25. between 46 and 47s 27. The value of the 
function changes from negative when x = 1 to 
positive when x = 2. To do this, the value of the 
function would have to be 0 for some value of x 
between 1 and 2. Thus, the value of x represents the 
x-intercept of the function. This is the root of the 
related equation. 29. up 4 units; (0,4) 31.4 


Page 473 Quiz1 
LPF = “3 (3, “14) 
Pad | 





5. right 6 units; (6,0) 7.2,3 9. between —1 and 
0; between 2 and 3 


Pages 476-477 Lesson 11-4 

1. Any number times 0 is 0. Therefore, if two or 
more numbers are multiplied and the result is 0, 
at least one of those numbers has to equal 0. 

3. They are both correct, but factoring can only 
be used when the equation is not prime. 5. 0,5 
73- 9.724 4150, -2 19.-7,6° 16. —1,4 
17. -8,-2 19.3,8 21.-3,4 23.0,3 25.2 
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Chka ERW R 31.6, 1135-11, n 
33. 3 ft by 1 ftby 1ft 35a. -5,2 35b. Sample 
answer: y = (x + 5)(x — 2) 37. no real solution 
39. The graph of y = 0.25x? is wider than the 
graph of y = x?. The graph of y = 4x? is narrower 
than the graph of y = x°. 


j 
$ 





41. (b + 7)(b — 6) 


Pages 481-482 Lesson 11-5 
1. The equation is not factorable with integers 
and the coefficient of x? is 1. 3. yes 5.no 7.1 


9.7 11.-3,-4 13.9ftby11ft 15.36 17.1 

19. 144 21.2 23.-3,1 25.-5,-1 27.0,14 
29.1 + V31 31.3+V19 33.-5,2 35.3s 

or5s 37.-180r18 39.2,5 41.-3 

43a. 2b(a + 4b) 43b.2a+12b 43c. 9 in. by 2in., 
18 in2, 22 in. 


Pages 486-487 Lesson 11-6 
1.b°-—4ac<0 3.48 5.192 7.+5 9.-3,-1 
11. -—6,-1 13.2,3 15. no real solutions 17.0,8 


49. =1 + V29 24. ~2+WV7 23, -7 + VO 
2 2 2 
25, a ee v23 97a.6.25s 27b. about 1.025 


29.4 31.81 33.B 


Page 487 Quiz 2 
1,-6.2 3.3,7 5.32 V/2 7. no real solutions 
4 28> V13 

" 2 


Pages 491-493 Lesson 11-7 

1. Sample answer: The graph begins almost flat, 

but then for increasing x-values, it becomes more 

and more steep. 3.256 5.1.26 

fa 19 
|] 
























a ee |e 
50011.02) 
500(1.02)1.02 = 510 





9b. T(x) = 500(1.02)* 9c. $714.12 9d. $1428.25 19. shifts right; (8,0) 21. widens; (0, 0) 
11.1 13.2 23. shifts right and up; (1,7) 25. —3,4 
27. no real solutions 29.-1<x<0,3 
31. -4,5 33.-8 35.-1,1 37.4 39. -3,7 
41. —1, -9 43. -}, 1 45,2 V8 


2 
47.1 49.4 
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cri 
T] 
= 
rm 
= 
D 
= 
” 
= 
mA 
J 
N 

















51. $5.50 


Page 501 Preparing for Standardized Tests 
LD A SC AC S2 


19. $5304.50 21. $3920.88 23. $7986.70 
— Chapter 12 Inequalities 


Pages 506-508 Lesson 12-1 

1. i. b; ii. a; iii. d; iv.c 3. The graph of x = 4 has a 
bullet at 4. The graph of x < 4 has a circle at 4. 
5.x < 14 


7. <<} |} > 





25b. y = 2*-1 25c. January 17 27. —2,2 "3 45 6 7 
29a. (2x + 4)x = 30 29b. 3 yd by 10 yd 
51.7 —6=0 hes ~1 13.%>4 15.%<9 Tra g 
1h Fie es en a 
5 67 8 9 
Pages 496-498 Chapter 11 Study Guide and 21. << 
Assessment —2 ~1 0 1 2 
lf 3.c 5.j 7,a 9.d 11. x= 0; (0, —-3) 93. rs 
Er = —1; (—1, 20) -6 -5 —4 -3 -2 
: 5.< + 
2 3 4 
ba el Ba or 
CVE -4 -3.5 = 
EEUN LY I] 29. ep 
1 2 3 





S1..2>-~6 33.5353 23.225 27.2225 
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12 3 4 5 
41. w = 3600; 


7. {Xx |x > 5] 9, lolo = 2| 

Pages 522-523 Lesson 12-4 

1. subtraction, then division 3.-7 5. —3.] 

7.iyly> 4) 9. {xlx<-1} 11. {wlw>-2) 

13.5292 15. {b|b <12} 17. (x |x= 4) 

Pages 511-513 Lesson 12-2 19. (|g > 2} 21. {v | v=0.5} 23. {m |m < —3} 

1. They are the same. 5.8+n<12 7. {v |v = 17} 25. {d|d <1} 27. {x|x=<2} 29. ly ly C 

9. ilh £21) 11. fyly <18] 31. {b|b <11} 33. {x|x<1} 35. atleast $260 
i. 37. x > $1484 39. {plp >7} 41. {x| x = 40} 


3400 3600 3800 


43.7 yr 45. no real solutions 47. 2°- 3; two 
49. —6x?y 





(Ze) 
ce 
Saad 
= 
GG) 
= 
<= 
i=) 
bdd 
_ 
(d) 
faked 
wed 
bi 
N 





13. {x |x < -1}; 


> 
-3 -2 -1 0 1 


15.{n|n>3} 17.{b|b< 5} 19. {r]r<19} 
A.(w\w>22} 23. {tlt <0} 25. {cle > —4} 
97. {d|\d<54} 29. {z|z = -0.5} 31. lolo < 25| 


33. {g |g < 13}; 


11 12 13 14 15 
35. {x| x = —16}; 


—18 -17-16 -15 —14 
37. {t| t = 9}; 


7 8 9 0 11 
oe ~SeI2ZsS 2 229 pe 


45. Yes; examples are x > x and 2x + 1 £ 2x. 
47.x<-8 49.x2=5 51.(3x+2)%-—5) 593.32 


Pages 516-518 Lesson 12-3 
1. For both, reverse the sign when dividing or 
multiplying by a negative number. 


3, - 
23 4 5 6 

5.{x|x=-9} 7.{xlx=20) 9. {ala < —30} 
11. th|h=-2} 13. {d|d = -3} 15. {ele > -36) 
17. {x;x=7} 19. {z|z > -3} 21. {cle > —54} 


23. |klk>2} 25.{wlw >} 27. yly = 6 


29. {v|v=2) 31. {s|s <280} 33. {n|n < 105} 
35.x <45 37.atleast17lawns 39. {z|z < 4) 
41.p>600 43.40? -1 45.7. 


Page 518 Quiz1 


43. m < $19.50 45. A 


Pages 526-529 Lesson 12-5 
1. an inequality made from two inequalities 
3. intersection §. union 7.5 < €< 10 


9. 
21012345678 
11. {c|3 <c <8}; 
012345678 9 10 
13. {v|0<v <4}; 


“22441274567 
15. {j |j = -1 or j > 0}; 


—5-—4-3-2-1 0 12345 
T.S SIS ILS 


1% =-8<h=8 Zu2Sees Moran 
25. pn 
—5-4-3-2-1 012345 
es = =—@ 

13 14 15 16 17 18 19 20 21 22 23 


29. ~ +—— 
2345 67 8 9 1011 12 


31. {x|4<x <8}: 
012345 67 8 9 10 
Ju. wl0<w <3}: 


—5-4-3-2-1012345 
35. {h| -3 < h <3}: 


—§-4~S-2-1 6123 45 


1.x<-1 
3. {x|x > 5}; 87. {c|-5 < c < 4]; 
3 4 5 6 7 —10—9—8-—7-—6-—5—4-3-2-1 0 = 
5. (z|z < -3}; 39. [z |z < -7 or z > 4); i 
ad a =2 1 —12-10-8-6-4-2 02468 
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41. (rlr = —lorr> 0j 


—-5-4-3—2-1 0 12345 
43. plp = at 

-§-4-3-2-1 0 1234 5 
45. {d |d > 1.5}; 


47. {w | w= —6 or w > —2}; 


~j-~§-5-§-4-9-4 0 129 4 
49.x<—30rx>3 51.-35x<5 53. {xlx<3 
orx>9} 55.{k|/11<k=13} 57a. Sample 
answer: 11 < h = 14 


57b. ) 
8 9 10 11 12 13 14 15 16 17 18 


59.6.6 <p < 9.4 61.{yly <0} 63. {x|x= 5) 
65. [b |b > 6} 
67a. 


cee STEN 
eLA za\ —— 





67b. 34 in. .69.3)-—18. 71.C 


Pages 532-534 Lesson 12-6 
1. |x | < 7 includes all numbers between —7 and 7. 
| x| > 7 includes all numbers to the left of —7 and 


to the right of 7. 3. Mia; | x | < 0 includes only 0. 
x| = 0 includes all real numbers. 5.x = 3 and 

re -3° 7.x >S8o0rx < <8 

9. {x|-4 < x <8}; 


-~8-6-4-2 0 24 6 8 1012 
11. {tlt =8o0rt = 2}; 


01234567 8 9 10 
13. {s|s = -1 ors = —7}; 


—9—8—7—6—5—4-—3-—2-1 0 1 
15. (m|-6 <m < 4}; 


—6-—5—4-3-2-1 01234 
17, z| -9 = z = -5}; 


~12-11-10-9-8-7—6-5—4—-3-2 


19. íp | =) Soe oe 
cs 
FAs 9 1234 5 

u tf) -2<¢ = 2): 


—-5—-4-3-2-1012345 
23. (k| -5.5 < k < 1.5}; 


—6-5-4-3-2-1 0 1 2 3 4 
25. {y |y = —9 or y = 3}; 


—14-12—10-8—6—4—-2 0 2 4 6 
27. {x| x < —2orx > 2}; 


—5—4-3-2-1 0 1 2345 
29. rlrs3orr=5; 


-2-1 012345678 
31. {h |h < —6 or h > 12}; 
aooo 
—6—4—2 0 2 4 6 8 101214 
33. |s- 90| <4 35. |s—65| <3 
37. |x—1] =1 
39. {x|0<x < 8); 


10123456789 
41. {x |x < —10 or x > 8}; 


—10-8—6—4—2 0 2 4 6 8 10 
43. |m — 3.25| < 0.05; 3.20 < m = 3.30 


45. epee 
—8—7—6—5—4—3—2—1 0 1 2 


47. P ; 
—7—6—5—4-—3-—2-1 0 1 2 3 


49. {y |y < -1} 51. -2,6 
Page 534 Quiz 2 

1. {xx <1} 3. {d|d = 1.2 
a pA 


~J-~6-5—4—3-2—1 0 1 2 3 
7.{y|5<y<9}; 

234567 8 9 1011 12 
9. (x| -4 < x < 4); 


n_n 
—5—-4—3—-2-1 012393 4 5 


Pages 538-539 Lesson 12-7 
1. Graph a solid line for = and =. Graph a dashed 
line for < and >. 
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13. — + + + 
3 4 5 


15.x=-5 17. (x|x>4) 19. {yly> 14 


21. (xlx <3} 23. {n|n < -5} 25. (x |x >15) 
27. (wlw <8} 29. {x|x=4} 31.(¢|t<9) 
33, 4x — 3 > 25; [x|x > 7] 


35. (y| -7 < y < -1}; 
—8—7—6-—5—4-3-2-1 01 2 
37. ala < 1 ora = 2); 
—5-—4-3-2-1 0 1 2345 
39. {t| -4 < t <6}; 
-4-3-2-1 0123 45 6 
41. {x|-4<x< 2}: 


Ž8-7-6-5-4-3-2-1 0 1 2 
43. {y ly # 2}; 


—~5-4-3-2-10 12345 
45. |s- 80| >5 










y 
Se eae 
pt tte 
ee ey 
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51. (x 130 < x < 60} 


Page 547 Preparing for Standardized Tests 
oa C 6.A 7.B. 9.270 


Chapter 13 Systems of Equations and 
Inequalities 

Pages 552-553 Lesson 13-1 

1. the ordered pair for the point at which the 

graphs of the equations intersect 3a. (—4, 2) 

3b. (2, —2) 3c. (2, 4) 

5. (—4, 1) 











t9. (~6, 3) 

















21. (2,6) 


23. (10, —6) 
25. Sample answer: y = x + 4and y = -x + 4 
ofeiz|i < x < 5} 


—5 —4-3-2-10 123 4 5 
29. [m | m>2orm< —4} 


~5-4-3-2-10 12345 


Pages 557-559 Lesson 13-2 
1. two parallel lines, two intersecting lines, the 
same line 5. consistent and dependent 


K 





9a. Consistent and independent; there is one 
solution, (3, 150). 9b. After 3 seconds, both the cat 
and dog will be 150 feet from the dog’s original 
starting position. 11. inconsistent 13. consistent 
and dependent 15. consistent and independent 
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N 
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m 
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n 
= 
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Te) 
(e a 
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= 
<q 
f=] 
fecha! 
jb 
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Lis 
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[22] 
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17. infinitely many Te, 2 


| 4 — —t —_+ + 
| | 
- + > + 
| 
i — + + 
| | | 











|= 
— 


—4 —_4-—_4+—_ 
| 






































ra 























25. one; (5,1) 27. There is no solution because the 
graphs of the equations are parallel lines. The 
second dog never catches up with the first. 


29. Sample answer: y = -4x 
31. 














33. 4(x — 2) 35. 3a(ab? + 2b — 3) 


Pages 564-565 Lesson 13-3 

1. when the exact coordinates are not easily 
determined from the graph 3. Both are correct 
because you can substitute for either variable. 

5. (4,12) 7.(4,0) 9. no solution 11. (1,1) 

13. (—3, —9) 15.nosolution 17. (—4,1) 

19. (3,4) 21.(2,2) 23.(2,-10) 25. (4,5) 

27. infinitely many 29. (13,30) 31a. 5.5 hr 
31b. 357.5 mi 33. No; the graphs of equations A, 
B, and C could form a triangle. Any two of the lines 
would be intersecting, but there is no point where 


all three lines intersect. 
35. (—1, 4) 
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37.-3<x=2 39. 460 


Page 565 Quiz 1 
1. (4, -1) 3. no solution 





























5. 12.5 lb of the $3.90, 37.5 Ib of the $4.30 


Pages 569-571 Lesson 13-4 

1. when the coefficients of terms with the same 
variable are the same or additive inverses 

3. addition 5. subtraction 7.(8,—-1) 9. (2,2) 


11. (2 3) 13a. x + y = 42 and x = 2y +3 


ii 
13b. 29,13 15.(14,5) 17.(-—5,15) 19. (0,6) 


21.(8,-1) 23.(-15,-22) 25. (5,3) 

27. infinitely many 29. (—11, —4) 31. (2,8) 
33. (2,5) 35a. 13x + 2y = 137.50 and 

9x + 2y = 103.50 35b. $8.50 child, $13.50 adult 
37a. x + 2y = 29 and y = 3x — 10 37b. 7 and 11 
39. (11, —38) 41. consistent and dependent 
43.y <4 45.x<-2 47.a°-6a+9 

49. y= 1= -3r — 6) ory + 4 = —5(x — 7) 


Pages 575-577 Lesson 13-5 

1. when neither of the variables in a system of 
equations can be eliminated by simply adding or 
subtracting the equations 3a. substitution 

3b. elimination (X) 3c. elimination (+) 

3d. elimination (—) 5. Multiply second equation 
by 2. Thenadd. 7.(2,2) 9.(-3,2) 11.no 
solution 13a.2 mph 13b. 14 mph 15. (2,0) 
17. (-1,3) 19.(5, =) 21. 2, 1) 23. (-6, -3) 
25. infinitely many 27. (-2,~1) 29.(4,0) 


31. Sample answer: substitution or multiplication; 
(—2,4) 33. Sample answer: graphing; no solution 
35a. 6a + 10b = 108 and 4a + 12b = 104 


36b. $8, $6 37.(7,-1) 39.(5,1) 41.m< -4 
43.a>-4 45.5 


Pages 583-585 Lesson 13-6 

1. (—1, —7), (2,0) 3. Sample answer: The 
following methods can be used to solve linear 
systems of equations: graphing, substitution, 
elimination using addition or subtraction, 

and elimination using multiplication. Graphing 
and substitution can be used to solve quadratic- 





p” 








13. <a 
3 4 5 


15.x=-5 17. (xlx>4) 19. fyly= 1} 


21. x |x <3} 23. (n | n< =5} 25. {x|x> 15} 
97. (wlw <8} 29. {x|x=4} 31. {tlt < 9) 
33, 4x — 3 > 25; {x |x > 7} 


35. y| -7 < y < -1]; 
-8-7-6-5—-4—-3-2-1 0 1 2 
37. lala <1lora=2}; 
~5-4-3-2-10 12345 
39. (| -4 < t <6}; 
-4-3-2-1 0 123456 
41. {x| -4 < x < -2}; 


—8-—7-—6-—5—4-3-2-1 0 1 2 
43. (y |y # 2); 


-5-4-3—-2-1 0 12345 
45. |s- 80| >5 





51. (x130 < x < 60} 


Page 547 Preparing for Standardized Tests 
LA 3.C S.A- 7.B 9.270 


Chapter 13 Systems of Equations and 
Inequalities 

Pages 552-553 Lesson 13-1 

1. the ordered pair for the point at which the 

graphs of the equations intersect 3a. (—4, 2) 

3b. (2,-2) 3c. (2, 4) 

5. (—4, 1) 





























21. (2,6) 23. (10, —6) 
25. Sample answer: y = x + 4and y = —x +4 
27. ixs}1 <2 5) 


—-§-4-3-2-10 12345 
29. [m | m>2orm < —4} 


-5-4-3-2-10 12345 


3 
572 
Pages 557-559 + Lesson 13-2 
1. two parallel lines, two intersecting lines, the 
same line 5. consistent and dependent 


7.0, =1) 


31 





Ya. Consistent and independent; there is one 
solution, (3, 150). 9b. After 3 seconds, both the cat 
and dog will be 150 feet from the dog’s original 
starting position. 11. inconsistent 13. consistent 
and dependent 15. consistent and independent 
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25. one; (5,1) 27. There is no solution because the 
graphs of the equations are parallel lines. The 
second dog never catches up with the first. 


29. Sample answer: y = on 


31. TAYA || 
ANERE | 
ebay! | | | 

| Vy=lex +/1 


/ 
| | ¥ JO 





|| ¥ E 
SEE | |_| 
33. 4(x — 2) 35. 3a(ab2 + 2b — 3) 


Pages 564-565 Lesson 13-3 

1. when the exact coordinates are not easily 
determined from the graph 3. Both are correct 
because you can substitute for either variable. 
5. (4,12) 7.(4,0) 9.nosolution 11. (1, 1) 
13. (-—3, -—9) 15.nosolution 17. (—4, 1) 


19. (3,4) 21.(2,2) 23.(2,-10) 25. (4, =| 


27. infinitely many 29. (13,30) 31a.5.5 hr 

31b. 357.5 mi 33. No; the graphs of equations A, 
B, and C could form a triangle. Any two of the lines 
would be intersecting, but there is no point where 
all three lines intersect. 

35. (—1, 4) 
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37.-3<x=2 939. 460 


Page 565 Quiz 1 


1 g È 


3. no solution 











| 


5. 12.5 lb of the $3.90, 37.5 lb of the $4.30 


Pages 569-571 Lesson 13-4 

1. when the coefficients of terms with the same 
variable are the same or additive inverses 

3. addition 5. subtraction 7.(8,—1) 9. (2,2) 


11. (18,3) 18a.x+y=42and x =2y +3 


37 
13b. 29,13 15. (14,5) 17.(-5,15) 19. (0, 6) 


21.(8,-1) 23.(-15,-22) 25. (5,3) 

27. infinitely many 29. (—11, —4) 31. (2,8) 
33. (2, =] 35a. 13x + 2y = 137.50 and 

9x + 2y = 103.50 35b. $8.50 child, $13.50 adult 
37a. x + 2y = 29 and y = 3x — 10 37b. 7 and 11 
39. (11, -38) 41. consistent and dependent 
43.y <4 45.x<-2 47.a*-6a+9 

49. y — 1 = —5(x — 6) or y + 4 = —5(x — 7) 


Pages 575-577 Lesson 13-5 

1. when neither of the variables in a system of 
equations can be eliminated by simply adding or 
subtracting the equations 3a. substitution 

3b. elimination (X) 3c. elimination (+) 

3d. elimination (—) 5. Multiply second equation 
by 2. Then add. 7. (2,2) 9.(—3,2) 11. no 
solution 13a.2mph 13b.14 mph 15. (2, 0) 
17.(-1,3) 19.(5,2) 21.(2,1) 23. (-6, -3) 
25. infinitely many 27.(—2,—1) 29. (5, 0) 


31. Sample answer: substitution or multiplication; 
(—2,4) 33. Sample answer: graphing; no solution 
35a. 6a + 10b = 108 and 4a + 12b = 104 


35b. $8,$6 37. (7, -1) 39.(5,1) 41. m< -4 
43.a = -4 45.5 


Pages 583-585 Lesson 13-6 

1. (—1, -7), (2,0) 3. Sample answer: The 
following methods can be used to solve linear 
systems of equations: graphing, substitution, 
elimination using addition or subtraction, 

and elimination using multiplication. Graphing 
and substitution can be used to solve quadratic- 


linear systems of equations. Graphing is useful 
when you want to estimate the solution. The 
other methods are useful when you want to find 
the exact solution. 

5. (0, 0), (2, 4) 

yi |4 





7. no solution 
9. (2, 0), (0, —4) 


| IVI | | 
15. (—4,7) 17. (8, 32), (—2,2) 19. no solution 

21. (3,0), (0, —9) 23a. A = 16 and A = 4x? — 28x + 
40 23b.€=8ft,w=2ft,h=1ft 23c. 16 ft 

25. Side length 4 units; solve the quadratic-linear 
system of equations p = s* and p = 4s, where 

p represents perimeter and s represents side length. 
The solutions are (0, 0) and (4, 16). 27. (2, —1) 
29.{-7,7} 31. {4, —8} 


Page 585 Quiz 2 
1.(4,2) 3.(6,2) 5a.x-—y=38,x=3y-2 
5b. 58, 20 


Pages 589-590 Lesson 13-7 
-= 1. A system of linear equations may have at most 
one solution if the equations are distinct. A system 
= Of inequalities may have an infinite number of 
| Solutions. 3. Kyle; all of the points in region B 
l Satisfy both inequalities. 5. no 


Eoo 





11. Sample answer: 2 dozen sugar, 4 dozen choc. 
chip; 4 dozen sugar, 3 dozen choc. chip; 5 dozen 
sugar, 2 dozen choc. chip 





i, 19. no solution 
Pty ay PLL wyg | 
f i \ | f | F, | 
A | =2x+2V / || 
| | | if 
yer LT TV | Ay 2k 
ails z | OV | jy 
| ” \ f f | | 
Be | \ | | rA | 
I 4 | | | 








27. People who use the phone less than 75 minutes 
a month should select the $0.15 per minute plan. 
People who use the phone more than 75 minutes a 
month should select the $0.05 per minute plan. The 
middle plan is never the cheapest. 
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. no solution 








33. 4 lb of the $5.25, 1 lb of the $6.50 35.5 37. A 


Pages 592-594 Chapter 13 Study Guide and 
Assessment 

1. true 3. false;all 5.true 7.true 9. false; 

elimination 


11. (1, 4) Ta {-2, 2) 








19. infinitely many ae y 

NIJ] | 
Va 
NIJ] 
NOL | | | IX 
NJ4x + 4y = -8 
D | 

LIN 


Zi 5, 1) 23. no solution 25. infinitely many 


27. (4,—6) 29. no solution 31. infinitely many 





33. (2,0) 35.(2,—) 37. (22,31) 
39. (-2, 4), (,-1) JIII) 
| | | | y=w+2 
o | 4 
|| ZINA | ex 
yA, 
=, TA = +x? 
eS 
| "á | 
MATT 
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41. no solution 











45. (3, 3) 


43. (4, 18), (—1, 3) 
i 49. 














51. 8 Ib of almonds, 12 lb of cashews 53. 16 ft by 9 ft 


Page 597 Preparing for Standardized Tests 
tD SA 3B 7.D 9.934 


Chapter 14 Radical Expressions 


Pages 603-605 Lesson 14-1 
1. Sample answer: —4 3. Sample answer: v13 
§.I 7.Q 


9. —4.5 
-V20 
-5-4 -3-2-1 0 12345 
11.7.3 
v54 
-10123456789 


13. rational 15. rational 17.Q 19. W,Z,Q 
21.2,0 2B NWA 2.2.0 2.0 
29 17 


V3 
-5-4 -3-2-1 § 1 224% 
oleae 
-V10 
-5-4-3-2-1 0123 45 
33. —6.3 
-v40 
-9-8 -7-6-3 -4-3-2-1 0 1 
35. 7.2 
v52 
012345678910 





37. 10.4 
V 108 


3 45 6 7 8 9 1011 12 

39. 15.8 
250 

10 11 12 13 14 15 16 17 18 19 20 
41. rational 43. irrational; 6 and 7 45. rational 
47. irrational; —2 and —3 49. irrational; 11 and 12 
51. rational 
53. -V5 V2 ~ 

-5-4 -3-2-1 0 12345 
55. about 8.5 s 57.5.2 ohms and 1200 watts or 
4.6 ohms and 1500 watts 


59a. V17, V18, V19, V20, V21, V22, V23, 
V24 59b. V19 and V20 61. (3, 11), (1, 3) 
63. {x| x < —7} 65. {m|m = —1.8} 

67. 0 


Y| | 4 
Ze SMeRTIE 
¥erkee an 
pall 1A) 
TARS SJE 


— ALS 





69. 4(a + 3)(a-3) 71.4 73.A 


Pages 608-611 Lesson 14-2 

1. Pythagorean Theorem 3. Both are correct since 
it does not matter which ordered pair is first when 
using the Distance Formula as long as the 
coordinates are used in the same order. 5.5 
7.9or—3 9.95mi 11.12 13. V58 or 7.6 

15. V185 or 13.6 17. V180r4.2 19. 17 or —13 
21.—-120r6 +23. 20r 14. 25. V 194 or 13.9 

27. 80r 32 29. No; no two sides have the same 
measure. 31. 16.3 mi 


33. 3.5 
v12 
$20 12.354 D a a 
35. 11.6 
V135 


7 8 9 10 11 12 13 14 15 16 
37. {k|k=6) 39.{b|b=<—8) 41.2 


Page 611 Quiz1 
1.W,Z,Q 3.1 5.122,12, V2 7. V8 0r9.9 
9.0 or 6 


Pages 617-619 Lesson 14-3 
1. to ensure nonnegative results 3. Greg is correct. 
In its simplest form, the expression is written as 
3- V5 6 - 2V5 

2 4 
are all divisible by 2. 5.2 — V8; -4 7.5V3 


9.310 11. V2 13. 6|x| Vy 15. 4V2 units 
17.7V/2 19.10V5 21.4 23.15 25.4 


27.2V10 29. ws n, 2220 33, 24+ 4V7 i 


35. 2|m|V/10 ha lin 39. 6 | x | y2z22V xz 
41a.2V3 mph 41b. 10in. 43.2or-4 45.Z,Q 
47. no solution 49. V79 


since the numbers 6, 2, and 4 in 








Pages 621-623 Lesson 14-4 

1. Sample answer: Add like terms. 

3. The Distributive Property allows you to add 
like terms. Radicals with like radicands can be 


added or subtracted. 5. none 7. 8V3, ~18\/3 
9.2V5 11.-5V7 13.-6V2 15.6V3 
17.14V5 19.47 21.-2V5 23.-9V2 + 
8V5 25.7V6 27.14V3 29. -4V/2 
31.8V/2+6V3 33.-2V5-6V6 35.5V7ft 
37a.4\/3in. 37b.6V/3+6in. 39. 3n | p | V 5mn 
41. V101 or 10.0 43. —1-2-13-a-a-a-b-b 
44.2-2:3-3-x-y-y:y:y:z 45.a? — 4c? 
46. A 


Pages 627-629 Lesson 14-5 
1. Isolate the radical. 5.a +5=4 7.121 9.4 


11. 35.5 ft 13. no solution 15.-12 17.2 
19.75 21.63 23. no solution 25.2 and 3 
27.6 29.10 31.140 33a. 1.6 m/s? 

33b. 9.8 m/s2? 35. -5V5 37.-V6-3V2 
39. V5 

41. 

















43.x>1 45.225 


Page 629 Quiz 2 
1.3V/10 3. +2 5.125 7.7V2in 


9. no solution 
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Pages 630-632 Study Guide and Assessment 
1t Y= a t=) 3. radicals 5.°V7ab 


7. whole 9. no solution 11.Q 13.Z,Q 
15.2.2 


V5 


-5-4 -3-2-1 0 12345 
17. 10.5 
V111 


5 6 7 8 9 101112131415 
19.5 21.V720r8.5 23.-lor—-5 25.52 


rd 
27. 3V3 29, £2 31. 10 la |2 V3b 


33.7\/5 35.0 37.22V2 39.-14V5 41.25 
43.9 45. no solution 47.6 49. 150 


51. integers, rational numbers 53. 102 Ib 
05a. 3844m 55b. 2601 m 


Page 635 Preparing for Standardized Tests 
1A3.A 5A 7.C 9.50 


Chapter 15 Rational Expressions and Equations 


Pages 641-643 Lesson 15-1 
1. The denominator is 0 when x = 2. 3. Darnell; x 
is not a factor of x + 3 and x + 4. Therefore, it cannot 























be divided out. 5. 4x(4x — 5) 7. (a — 5)(a + 4) 
9. (x - 6x- 4) 11.0,-6 13.2 15. 2 17.5 
19, 2—2 27: Et 93.-5 25.10 27.-2,3 
29.0, +5 ‘31.4, —4" 33, 35.22 37. ~4be 
39. E 41,222 43,2 45,224 ee 
49,85 51,25 es 66. oe 

67. 59. -+ 61.9 yr 63. 8 lumens/m? 


65.16 67.19 69.7\/3 71.63 73:5 75.D 


Pages 647-649 Lesson 15-2 
phe ip 


-2 was used instead of 
+5 
1 





1. The reciprocal of 





s A 4 +5 a 
the reciprocal of Fee sa) Dene Teg 
2 
13.5 15.12 flags 17. 2 
2(x — 3) 


x+3 


ene 
Disa 11. 4a 


2s x n 
19. 3a 21.7 23. —— 25. 21.5 


(x + 4) 
y+4 (m + 1)(m — 1) 
29. 60% 31.22 33. = 35.9 
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—(x + 2) —3a°(a + 3) 1 g” 

37. os ae p 5 41. x-y 43a. 625 
81 o; 7b? 4 
43b. 75. or about 13% 45. ~~ e 


49. (1,3) 51. (—3,—4) 53a. (5, —75), (8, 0), (10, 50) 
53b. | dat | 
= ; 75 E 
Ou 
T W 
te | te 
ie. cece 


Pages 653-655 Lesson 15-3 
1. dividend: 3k? — 7k — 5; divisor: 3k + 2; quotient: 


k — 3; remainder: 3. The quotient is a factor 


_ 1 
3k +2 
of the dividend if the remainder is 0. 5.3a 7.x 


9. x +2- —— 11.2x4+3in. 13.x 15. 3r2 
2x —1 
32 


19.4a+5 21.t-2- 3 


23.b+2->5— 25. x2 — 3x +9 


aaa 
27. 4x3 + 4x2 + 2x +3 + —=— 29. x3 


31a. 96h 31b.140h 31c.51h 31d.5h 
33.27 35.1 37. one solution 39. infinitely 
many 41. y= -—6 








17.x+4 


Page 655 
12m 3s S: 


Quiz 1 
=A tl) 


a yO 


Pages 659-661 Lesson 15-4 
1. They are additive inverses. 





3 7 2 10y_ 7x 
5.7 TS gr 11.2 13. 5, in 15.4 


E be x? TE 
17.5 19. za 21.n 23. 75 25. r 27.0 





29.2 31.3 31 


2 
0.3(15,000 
1500 ZADAO Sh, $2100 37.a+4 


as Saxy 
39.y—5 41. 10 


35a. Sample answer: 


43. 9x7 + 6xy + y? 


Pages 665-667 Lesson 15-5 47b. | o] 








Sx + 2y? 2a +3 
20x?y ba a+3 

l 22x+5 +62 = 11 
de AP Ax — 1). TETEE 


41. 








18 $——}-_4 __4_4__} a 2 ae ee 
1. Sample answer: +, + 3. Malik; he found the kt 
14 1 | 
LCD and then added the terms. Ashley incorrectly 12 
added the numerators and the denominators. 10 
8 $——f-—_—_ S M dd 
5.72 7. 30xy? 13 1.2% 19, 2+3b K 
a? 12 ab? 4 i 
15.231 +8 17.2042 19. 1242p? 2 H- = 
he O 2 4 6 8 101214 16 18 20 22 na 
21. v + G — 2) 23. (x + 3)(x - 3)(3x + 1) — 
95, 35. 5z 6x 30k k 47c. Sample answer: (7, 8), he could plant corn for a 
= ai " xyz’ xyz ` 3(3k + 1)’ 3(3k + 1) 7 days and soybeans for 8 days; (2, 12), he could D 
Täy x plant corn for 2 days and soybeans for 12 days. = 
1.34 93,8 35,143 97, 2 a 
: arn es oO ee 49. (4, —1); 2 
mi 
JJ 
N 


2y + x? + 3x 
SB a 


» 
ee Sn. 63 175 min 55.” 57.2 


m(m — n) 








59.94/19 61. in simplest form 63. (2, 5) 


Page 667 Quiz 2 


8a Pages 676-678 vane Guide and Assessment 
karte 3. > 5. 168 

















1. denominator 3. Ew 5. greatest common 

factor 7.—— 9.2? 11.25 13,44 
Pages 671-673 Lesson 15-6 actor /.7 zp * ‘Te a- 
1. Sample answer: In a linear equation, the variable au . 3(y — 2) 
cannot appear in the denominator and ; — 15. 3y2 Ais Erae=3 19. TY 21.a 
raised to a power higher than 1. 3. -3 5. -7-7 23. 2y +145 ree 25, 3 97. aa 29, szi 
7.3 9.30mph 11.- 13.7 15.-3 17.9 ti À 

31. ean 2) 33. -5 35. —4 37.80 pieces 


4 i 1 a 
19.3 21.7 23. 55 295. 3 27.7 29. 6 Silgo 39a. x +1 39b. 4in.,3in.,9 in., 108 in? 


33. -2 35.2 37.5 39.2 41.7 43.2 | | 
- 5 2n Page 681 Preparing for Standardized Tests 


45.Z,Q 47a.c+s=16,10c + 15s = 200 LA. 2B. oD CC BLS 
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absolute value, 54-56, 63, 65-67, 
100, 128-131, 134-135, 193, 530, 
332, 533, 539, 545, 617,619 
bars, 129, 531, 633 
equations, 301, 409, 585 
inequalities, 553, 605 


addition, 8, 75, 338 

Associative Property of, 14-15, 
Ls, 20, 25; 26,45,47. T4 OD) 
2395, 321 

Commutative Property of, 14, 
16, 20, 26, 47, 63, 67, 74, 77, 
85, 143, 235, 354 

of decimals, 90 

elimination using, 572, 576 

of exponents, 341 

of fractions, 90, 203 

of integers, 64-65, 67, 87, 234, 
321 

of integers with different signs, 
66 

of matrices, 80 

of polynomials, 413 

Property of Equality, 122, 124, 
643 

Property of Inequalities, 509 

of radical expressions, 631 

of rational expressions, 100, 
102 

of square roots, 681 


Addition Property of Equality, 
122, 124, 643 


Addition Property of 
Inequalities, 509 


Additive Identity Property, 9, 10 


Additive Inverse Properties, 66, 
76, 85 


additive inverses, 65-66, 68-69, 
143, 155, 390-392, 412-413, 
568, 572-573 


age problems, 333 
Agriculture Link, 101 


algebraic expressions, 4-5, 13, 
21, 79, 143 


algebraic fractions, 638, 676 
algebraic sentences, 523 


algebra tiles, 64, 66, 117, 120-121, 
123, 133, 135, 170, 327, 


770 Index 


Peo, co 


388-389, 394, 426, 428, 431, 
478, 479, 560, 650 


altitude of trapezoid, 178 
amount of decrease, 232 
amount of increase, 212, 215 
Anatomy Link, 259 

and, 225, 527 


angles, 201 
acute, 249, 517, 546-547 
complementary, 179, 223, 255 
congruent, 512 
of triangles, 414 


Architecture Link, 460 


area, 21, 164, 596 

of bases, 402 

of bottom of boxes, 585 

of circles, 340, 345, 487, 604 

in factored form, 438-439 

of rectangles, 163, 307, 373, 414, 
423-424, 432-433, 437, 476, 
482, 605, 635, 679 

of shaded regions, 396-397, 
404, 409, 415, 433, 438-439, 
444, 453 

of squares, 338, 345, 360-361, 
364, 366, 371, 376, 446, 449, 
667 

surface, 25, 27, 381, 387, 477 

of trapezoids, 26, 115, 178, 597 

of triangles, 29, 164, 261, 365, 
409, 414, 476, 597, 623 


arithmetic sequences, 110-111, 
315, 494 


arrangements, 151-152 
Art Link, 124 


ascending order of polynomials, 
383, 385-386, 412 


Associative Properties of 
Addition and Multiplication, 
17, 143, 337, 354 


Associative Property of 
Addition, 14-15, 17, 20, 23, 26, 
45, 47, 74, 85, 235, 321 

Associative Property of 
Multiplication, 17, 26, 29, 45, 
47, 63, 74 

Astronomy Link, 265 

augmented matrices, 578 

average, 455, 522, 672 


averages, 3, 12, 23, 83-85, 104, 

109, 179, 184, 235 

mean, 104, 106-109, 116, 121, 
131, 133-135, 158, 184, 209, 
235, 281, 351, 544, 613 

median, 104-109, 116, 133-135, 
158, 184-185, 209-211, 235, 
281, 295 

mode, 104-109, 116, 131, 
133-135, 158, 184-185, 281 


Aviation Link, 359 


axes, 38 

of symmetry, 459-460, 462, 
469, 496, 499 

of symmetry for quadratic 
functions, 473 

x-, 58-62, 78, 136, 296, 310-311, 
315 

y-, 58-62, 77, 136, 296, 310-311, 
455, 495 


ee, aT 


backsolving, 234 


back-to-back stem-and-leaf 
plots, 43 


Banking Link, 67, 205 
bar graph, 137, 185, 333 


bases, 29, 199, 203, 230, 336-337, 
596 


best-fit 
lines, 308-309 
curves, 491 

better buy, 97-99, 103, 116, 159 

bias, 35 

biased, 37 

binomials, 383, 385-386, 412, 
415, 439, 447, 630, 657 
differences of squares, 500 
FOIL method, 401-404, 407, 

412, 415, 435, 441, 445 

identifying, 412 
multiplying, 400, 413, 415 

Biology Link, 60, 349, 406 

bisector, 635 

bivariate, 107 

boundary of half-plane, 


a ee KA 


boundary line, 540 
boundary regions, 586 
box-and-whisker plots, 210 
Budgeting Link, 537 
Building Link, 177 
Business Link, 200, 317 


mee S| Soe 


Carpentry Link, 368-369 
categorical, 107 


Celsius temperature scale, 171, 
174 

change in x, 285 

change in y, 285 

Chemistry Link, 207 

circle graphs, 200, 361, 404, 417, 
482 

circles, 196, 198 
circumference, 596 
diameter, 151, 196, 596 
graphs, 200, 361, 404, 417, 482 
inscribed in a square, 345 
radius, 201, 596, 604, 618 

circumference, 596 


classify 
binomials, 412 
functions, 489 
monomials, 412 
numbers, 420, 424, 453 
polynomials, 387, 412 
trinomials, 412 

closed, 74 

Closure Property of Addition, 63 


Closure Property of Rational 
Numbers, 143, 158, 203 


Closure Property of Whole 
Numbers, 16, 74 


Clothing Link, 148 


coefficients, 20, 480, 483, 572, 
578, 634 


coin problems, 634 
collinear, 546 


column form, 392 


combination, 26, 146-147, 
150-153, 181, 280 

combine like terms, 395-396, 
399-401, 484 


common denominator, 483, 656, 
658 


common factors, 423, 430, 
645-647 


common fractions, 416 
common ratios, 494 
commutative, 249 


Commutative and Associative 
Properties, 101, 342 


Commutative Property of 
Addition, 14, 16, 20, 26, 47, 63, 
67, 74, 77, 85, 143, 235, 354 


Commutative Property of 
Multiplication, 14-15, 18, 23, 
45, 74-75, 321 


compare 
fractions with unlike 
denominators, 135 
numbers, 54, 98, 379 
and order rational numbers, 
132 


comparison by division, 188 
Comparison Property, 95-96 
comparison of two numbers, 230 


complete the square, 478-481, 
483, 496, 498 


Completeness Property for 
Points on a Number Line, 602 


complex fractions, 185 
complex numbers, 600 
composite figures, 599 


composite numbers, 358, 420, 
424, 433, 450, 453 


compound events, 224, 227 


compound inequalities, 524-526, 
542 


compound sentences, 128-129 
Computer Animation Link, 465 
conclusion, 30-31 

conditional, 30-31 

congruent sides, 611 
conjecture, 613 

conjugates, 616-617 


consecutive even integers, 167, 
183, 477 


consecutive integers, 167-168, 
180, 469, 499 


consecutive odd integers, 167, 
169, 179 


consecutive terms, 110 


consistent systems of equations, 
492, 554-559, 595 


constant, 478 


constant of variation, 264-267, 
269-271, 273-275 


Construction Link, 271, 480 

Consumer Link, 161 

Converse of the Pythagorean 
Theorem, 368 

convert, 48, 233 

convert fractions to decimals, 96, 
136 


convert measurements, 190-192, 
203, 217, 267-268, 301 


Cooking Link, 155 
coordinate grid, 61 


coordinate planes, 58-60, 62, 89, 
255, 262-263, 302, 488, 535, 544, 
550, 606, 613, 631 
graph systems of equations, 595 
graph systems of inequalities, 

635, 673 
half-planes, 536-538, 542, 586 
midpoint of line segment, 
612-613 
parallel lines, 322, 325-328, 
330-331, 454, 555, 562 
perpendicular lines, 322, 
324-328, 330-331, 508 


coordinates, 53, 276, 286, 288, 
290-291, 293, 295, 298, 302, 328, 
330, 333 
of vertices, 496 
x-, 59-60, 69, 197, 238, 295, 302, 

540 
y-, 59-60, 69, 197, 238, 276, 295, 
302, 461, 540 

coordinate system, 58, 606 

correlation coefficient, 309 

corresponding sides, 546 

cost, 215 
unit, 91, 97 

counterexample, 16-18, 22, 517, 
603, 605 

counting numbers, 153, 600 

counting order, 167 


cross products, 96-97, 188-191, 
195, 198-199, 212, 221, 231-232, 
267, 272, 278, 546 

cubes, 382 

cubic function, 279 


cumulative frequency 
histograms, 39 


cumulative frequency table, 
33-35, 39, 46, 57 


cumulative histogram, 46 
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Dance Link, 147 


data, 104-107, 109, 133, 135, 158, 
185 


decibel scale, 346 
decimal point, 353 


decimals, 48, 90, 234, 416 
express percents as, 204 
express rational numbers as, 96 
repeating, 96-97, 136, 600-601 
terminating, 96-97, 600 


deductive reasoning, 30-31 





degree, 
Fahrenheit and Celsius, 579 
measures, 681 
of monomials, 384 
of polynomials, 384-387, 393, 
412 


Demographics Link, 240 


denominators, 94, 114, 141-142, 
198, 230, 638-641, 657-658, 
664, 673, 676, 679 
least common, 663 
rationalizing, 615, 630 
unlike, 665, 678 


density, 190 
dependent quantity, 302 


dependent systems of 
equations, 554-559, 592, 
595 


dependent variables, 238, 264, 
267, 304-305, 309 


depreciation, 218 


descending order of 
polynomials, 383, 386-387, 
391, 398 


diagonals, 
n-sided figures, 386 
rectangles, 370, 372 
trapezoids, 610 
diagrams, 37, 111, 153, 164, 178 
draw, 28, 68, 73, 378, 535-536, 
610 
Punnett squares, 406, 434, 439, 
452 
tree, 146-150, 180-181, 183, 
225, 280, 358, 367 
Venn, 52, 425, 600-601 


diameters, 151, 196, 596 
difference, 89 


differences of squares, 447-448, 
452 
factoring, 500 
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dilations, 546 

dimension, 178 
dimensions, 80 
dimensional analysis, 190 


direct variation, 264-265, 
267-268, 270, 273-274, 278, 356, 
444, 637 


discounting, 213, 232 
discount rate, 216, 223 
discriminant, 487 


distance, 29, 37, 54, 175, 195-196, 
209, 231, 337, 575, 610, 643, 654, 
671 


Distance Formula, 607—609, 613, 
672 


distribution, 106 


Distributive Property, 19-23, 26, 
45, 47, 67, 76, 85, 176-177, 182, 
189, 206-207, 235, 298, 321, 323, 
325, 389-390, 394-396, 
399-404, 412, 429-431, 437, 
451, 454, 470, 476, 480, 490, 520, 
543, 562-563, 616, 620-621, 643, 
658, 664, 668-670 


dividend, 650, 653 

dividing fractions, 90, 155-156 
dividing powers, 342, 375, 430 
divisible, 49 


division, 4, 8, 160, 165-166, 168, 

306, 651 

expression, 82 

of decimals, 82, 88, 90 

by the greatest common factor, 
659, 665 

of integers, 82, 88, 154 

of polynomials, 430, 651-652, 
667, 677 

Property, 643 

Property of Equality, 160, 164 

Property of Inequalities, 514, 
517 

of rational numbers, 154-156, 
158, 181, 325, 645 

by zero, 85 


Division Property, 643 

Division Property of Equality, 
160, 164 

Division Property of 
Inequalities, 514, 517 

divisor, 652-653 

domain, 238-242, 245-249, 


255-256, 276-277, 279, 289, 295, 


301-302, 304-305, 308, 310, 
371, 649 


double-declining balance 
method, 218 


corre E 


Earth Science Link, 253 


elements, 80 
of the domain, 258 
of the range, 258 


eliminate radicals from the 
denominator, 615, 624 


elimination, 566-579, 585, 593, 
595 
using addition, 572, 576 
using multiplication, 576 
using subtraction, 572, 576 
empirical probability, 220, 230 
empty set, 130, 134, 513 
Engineering Link, 626 
Entertainment Link, 567 
equal factors, 357, 445 
equally likely outcomes, 219 
equal signs (=), 114 
equation mat, 560 
equations, 5, 114, 234, 290 
of axes of symmetry, 459, 469 
equivalent, 122-123, 398 
linear, 29, 454 
of multiples, 557 
multi-step, 167-168 
of parallel lines, 454 
prediction, 250, 294, 439 
quadratic, 458, 471, 473, 496 
radical, 624, 627 
rational, 668, 671-672 
solving, 133, 165, 171-172, 176, 
181-182, 395, 476, 487, 
494—495, 498-499, 518, 560 
solving by factoring, 476, 499, 
518 
in two variables, 244, 276 
writing, 6-7, 13, 44, 145, 151, 
164, 169, 173, 174, 179, 182 


equilateral triangles, 371, 546, 
547 


estimation, 25, 48, 85, 315, 417 
in area, 340 
in area of triangles, 365 
of irrational square roots, 362 
of length, 376 
in measures, 259 
in probability outcomes, 224 
in problem solving, 485 
of roots, 469-470 





of square roots, 363-364, 371, 
377, 387 
by substitution, 580 


evaluate, 8, 10, 26, 43, 63, 72, 
77-78, 102-103, 145, 156, 159, 
179, 181, 234, 261 
algebraic expressions, 11-13, 
77,156 

expressions, 10, 12-13, 18-19, 
47, 55-57, 68, 72-73, 78-79, 
83-84, 87-89, 91, 99, 102-103, 
116, 157, 181, 183, 229, 242, 
337-340, 344-345, 348-349, 
351, 354, 356, 375, 377 

expressions with powers, 379 

polynomials, 500 

powers, 338 

square roots, 359, 376 


even, 340 
even integers, 91, 167 


even numbers, 222, 228, 242, 
280-281, 315 


events, 147-148, 180 
compound, 224, 227 
independent, 224-225, 227 
probability, 219-220, 222-230, 
232-233, 242-243, 279-281, 
315, 327, 333, 407-409, 467, 
539, 649 

simple, 224, 232 


exact roots, 472 


excluded values, 638, 641-643, 
676, 679 


experimental probability, 
219-223, 233 


exponential equations, 491 


exponential functions, 379, 
489-490, 493, 496 


exponents, 336-337, 374 
negative, 348, 375, 455 


express 

answers as compound 
inequalities, 528 

decimals as fractions, 688 

fractions as decimals, 97 

fractions or ratios as percents, 
198, 201-202, 217 

measurements in standard 
form, 353, 355, 365 

numbers in scientific notation, 
352-355, 361, 375, 377 

percents as decimals, 406 

radicals in simplest form, 622 

rational numbers as decimals, 
96 

relations as sets of ordered 


pairs, 248, 276, 278 
relations in tables, 242, 249, 
279 
volume as polynomials, 404 


expressions, 137, 145, 234-235, 
333, 355, 455, 585, 614 
algebraic, 4-5, 13, 21, 79, 143 
equivalent, 20, 223, 235, 501, 
523, 661, 664 

evaluating, 10, 12-13, 18-19, 
47, 55-57, 68, 72-73, 78-79, 
83-84, 87-89, 91, 99, 102-103, 
116, 157, 181, 183, 229, 242, 
337-340, 344-345, 348-349, 
351, 354, 356, 375, 377 

numerical, 4-5 

radical, 358, 603, 614, 617, 620, 
622, 642, 655, 667 

rational, 638, 640, 657-659, 661, 
664, 676 

simplest form, 20, 36, 156, 188, 
617-619, 621, 632, 640, 642, 
657, 666 

verbal, 5, 79, 504 

writing, 6-7, 18, 22-23, 36-37, 
137, 417, 500, 523, 623 


extrapolation, 309 
extremes, 210 


PEE, Jerse 


factored form, 422, 429, 444, 450, 
453 


factorials, 153 


factoring, 428, 483, 500 
expressions, 433, 452, 641, 662 
monomials, 422, 424, 453, 623 
numerators, 659 
polynomials, 429-432, 437, 444, 
449, 451-453, 463, 559, 605 

trinomials, 434-436, 438, 
440-441, 443-444, 450-451, 
475, 513, 640 


factors, 4, 142, 187, 336-337, 357, 
420, 477, 608, 626, 639-641, 
646-647, 659 
greatest common, 420, 

422-425, 429, 448, 639, 644, 
657, 676 
prime, 421, 425 


factor tree, 421 


Fahrenheit temperature scale, 
171, 174 


families, 
of graphs, 255, 316-317, 
319-322, 326, 330, 331, 
464-465 
of parabolas, 497 


favorable outcomes, 221, 230 
Finance Link, 9, 490 
first terms, 401 


FOIL method, 401-404, 407, 412, 
415, 435, 441, 445 


Food Link, 104, 105, 106 


formula, 24, 28, 37, 111, 365, 379, 

386, 477, 499, 654 

area, 109 

area of rectangles, 596 

area of trapezoids, 115, 177, 547 

area of triangles, 164 

blood pressure, 113, 115 

changing Celsius to 
Fahrenheit, 235 

distance, 164 

duration of violent storms, 364 

earned-run average, 179 

interest, 151, 205 

perimeter, 109, 246 

perimeter of squares, 361 

temperature in degrees 
Celsius, 174 

temperature in degrees 
Fahrenheit, 171, 174 

traffic light timing, 235 

velocity of water discharged 
from a nozzle, 361 


four-step plan for problem 
solving, 24, 45, 67, 119, 161, 
166, 186, 191, 206, 253, 271, 323, 
368-369, 385, 391, 423, 468, 
470, 476, 480, 521, 532, 563, 575, 
627, 670 


fraction bars, 8 


fraction-decimal equivalencies, 
97 


fractions, 4, 48, 83, 90, 94, 170, 
198, 234, 494, 534, 615, 617, 640, 
642-643 
adding, 90, 203 
algebraic, 638, 676 
complex, 185 
equivalent, 673 
improper, 142, 153, 646 
least common denominators, 

663 
multiplying, 90, 141-142 
in simplest form, 654 
simplifying, 185, 640, 654 
subtracting, 90, 656 

frequency table, 32-37, 39, 
46-47, 137, 175, 185 

functional notation, 258, 276, 279 

functional value, 258, 276 

functions, 256-263, 269, 275-277, 
289, 314-315, 393, 425, 454, 553 
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cubic, 279 

dependent variable, 264, 267, 
304-305, 309 

direct variation, 264-265, 
267-268, 270, 273-274, 278, 
356, 444, 637 

domain, 238-242, 245-249, 
255-256, 276-277, 279, 289, 
295, 301-302, 304-305, 308, 
310, 371, 537, 649 

exponential, 379, 489-490, 496 


independent variable, 264, 267, 


304-305, 309 
linear, 283, 289, 330 
maximum points, 305 
minimum points, 305 
notation, 258, 276, 278 
parent graphs, 318, 464, 
466-467, 473, 499, 585 
quadratic, 358, 471, 473, 496 
rational, 638 
relations, 238-242, 245, 254, 
257, 259-260, 269, 275-277, 
279, 289, 301 
vertical line test, 257, 259-260, 
314 


function table, 455 


Fundamental Counting 
Principle, 146-147, 149, 
180-181, 183 





Gardening Link, 363, 437 
GCF, 48, 139, 442, 450-451 
Geography Link, 162 
geometry, 
angles, 201, 223, 249, 255, 414, 
512, 517, 546-547 
area of bases, 402 
area of circle, 340, 345, 487, 
604 
area of circular regions, 336 


area of rectangle, 163, 307, 373, 


414, 423-424, 432-433, 437, 
476, 482, 605, 635, 679 

area of shaded regions, 
396-397, 404, 409, 415, 433, 
438-439, 444, 453 

area of square, 338, 345, 
360-361, 364, 366, 371, 376, 
446, 449, 667 

area of trapezoid, 26, 115, 178, 
597 

area of triangle, 29, 164, 261, 
365, 409, 414, 476, 597, 623 

coordinate planes, 58-60, 62, 
89, 263, 488 
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diagonals in polygons, 370, 
372, 386, 610 

Distance Formula, 607-609, 
613, 673 

graph systems of equations, 595 

height, 29, 596 

hexagon, 386 

hypotenuse, 366-370, 372, 374, 
376, 379, 409, 619, 667, 681 

isosceles trapezoids, 610 

isosceles triangles, 546-547, 
610, 680 

length, 345, 596, 680 

midpoint, 612-613 

nets, 25, 477, 585, 599 

octagon, 386 

parabolas, 458, 465-467, 496, 
582 

parallel lines, 322, 325-328, 
330-331, 454, 555, 562 

parallelograms, 323 

pentagons, 603 

perimeter of composite figures, 
597 

perimeter of isosceles triangles, 
661 

perimeter of quadrilateral, 
620-622, 632 

perimeter of rectangle, 27, 279, 
482, 659-660 

perimeter of square, 169, 339 

perimeter of triangle, 391-393, 
610, 622, 632 

perpendicular lines, 322, 
324-328, 330-331, 508 

Pythagorean Theorem, 
366-369, 373-374, 376, 
378, 379, 605, 609, 619, 
623, 680 

quadratic functions, 458, 471, 
473, 496 

quadrilaterals, 327, 546, 681 

radius, 201, 596, 604, 618 

rectangles, 69, 194, 246-248, 
256, 275, 327, 681 

rectangular solid, 27 

right triangles, 249, 366, 
368-372, 374, 379, 387, 409, 
667, 680-681 

similar triangles, 546-547 

slope, 284-295, 298-301, 
309-321, 323-324, 326, 328, 
330-331, 340, 351, 365, 
454-455, 493, 553-554, 557 

surface area, 25, 27 

trapezoids, 26, 177-178, 547 

triangles, 63, 69, 77-79, 88, 164, 
261, 546 

volume of rectangular prisms, 
403, 439, 442-443, 463, 654, 
678 


Geometry Link, 15, 77, 247, 323, 


391, 396, 402, 423, 476, 621, 653, 


659 


graph 


compound inequalities, 529, 
534 

equations, 251, 254-255, 265, 
269, 279, 310, 313-315, 331, 
340, 404, 501, 572, 584, 625 

exponential functions, 
489-490, 492, 498-499 

functions, 459, 490, 499, 529, 639 

inequalities, 504-508, 535-536, 
538-539, 542, 544-545, 559, 
592, 649 

integers, 86 

linear equations, 251, 277, 307, 
312, 329, 454, 550, 556 

on number lines, 89, 364 

ordered pairs, 60-63, 74, 237, 
239, 254, 262, 310-311, 637 

pairs of equations, 319-320 

points, 60 

points on a coordinate plane, 
61-62, 468 

profit functions, 472 

quadratic equations, 461, 467, 
477, 482, 496-497, 540-541, 
548 

quadratic inequalities, 541, 586 

related functions, 468-469, 472 

relations, 243, 248-249, 261, 
458, 649 

sets of integers, 53 

sets of numbers on a number 
line, 56 

sets of points, 109 

solutions on a number line, 
510-512, 516, 525-528, 531, 
619 

solutions sets, 245, 248, 255, 
£14, DOr DOO 

square roots on a number line, 
611 

systems of equations with 
infinite solutions, 595 

systems of inequalities, 635, 673 

vertical lines, 269 


Graphing Calculator 


Explorations 

area of trapezoids, 26 

change of length changes 
perimeter, 338-339 

direct variation, 271-272 

factors, 421 

graph rational functions, 
638-639 

measures of central tendency, 
106 





parent graphs, 317 

solve equations, 167 

solve radical equations, 625 

solve systems of equations, 551 

solve systems of inequalities, 
588 

successive discounts, 214 

use best-fit curves to predict, 
491 


graphing calculators, 26 
greater than, 54, 504-506 


greater than or equal to (=) 
symbol, 504 


greatest common factor, 420, 
422-425, 429, 439, 448, 639, 644, 
657, 676 

greatest possible error, 534 

greatest value, 106 

grid, 48, 194 

grid paper, 51, 141, 324, 606 

grouping symbols, 8, 10, 129, 
176, 306 

group factors, 337 

group powers, 343 


REE, | POS 


half-life, 535 
half-planes, 536-538, 542, 586 


Hands-On Algebra, 

estimate square roots, 362 

experimental probability, 220 

factor binomials, 428 

factor trinomials, 434-435 

find distance using triangles, 
606 

integer addition, 66 

modeling division with algebra 
tiles, 650 

multiply fractions with 
models, 141 

nets, 25 

perpendicular lines, 324 

probability, 224 

rectangular solids, 25 

represent repeating patterns, 
489 

scale factors of rectangles, 194 

solve systems of equations, 560 

sums of polynomials, 388-389 

surface area, 25 

theoretical probability, 220 

triangle side inequalities, 511 

use algebra to complete 
squares, 478—479 


Health Link, 32, 113 
height, 29, 596 
height of cone, 387 
height of trapezoid, 115 
Heron’s Formula, 365 
hexagon, 386 
histograms, 39, 41-43, 57, 74 
History Link, 640 
horizontal 
axis, 38-39, 304, 307 
change, 284, 288 
lines, 252, 313, 324, 328, 606 
number line, 58 
hypotenuse, 366-370, 372, 374, 
376, 379, 409, 619, 667, 681 
hypothesis, 30-31 


es Proce 


identity, 172-173, 178, 180, 
182-183, 321 


identity matrix, 579 

Identity Properties, 10, 12, 15, 17, 
26, 37, 121 

if-then statements, 30 

impossible, 219 

improper fractions, 142, 153, 646 


inclusive events, 226-228, 230, 
232, 327 


Income Link, 285 


inconsistent systems of 
equations, 554-559, 592 


independent events, 224-225, 
227 


independent quantities, 302 


independent systems of 
equations, 554, 592, 595 


independent variables, 238, 264, 
267, 304-305, 309 


inductive reasoning, 30-31 


inequalities, 95, 365, 504 

addition and subtraction 
properties, 509 

compound, 524-526, 542 

graphing, 504-508, 535-536, 
538-539, 542, 544-545, 559, 
592, 659 

multiplication and division 
properties, 515, 517 

solving by using addition and 
subtraction, 543, 544 

solving by using multiplication 
and division, 543 

systems, 549, 586-591, 594, 673 





inequality symbols, 576 


infinitely many solutions, 554 


558 559, 563 565, 593, 595, 655 
initial position, 145 
initial value, 490 


innermost grouping symbols, 
338 


inner terms, 401, 403 
integer mat, 66, 478 


integers, 52-54, 56, 63, 66, 68, 70, 
72, 75, 79, 94, 179, 217, 353, 362, 
433, 438, 600-601, 603-604, 
611, 619, 630, 633, 673 
adding, 64-65, 67, 87, 234, 321 
consecutive, 167-168, 180, 469, 

499 
multiplying, 76, 88 
subtracting, 71, 87, 234, 390 


integral coefficients, 439 


intercepts, 

x-, 296, 301, 310-312, 314, 321, 
328, 340, 454-455, 470-471, 
473, 475, 547, 556-557, 562 

y-, 296, 299-301, 310-321, 
328-331, 454-455, 498-499, 
553, 605 


interpolation, 309 
interest, 151, 209, 223, 249 
interest rates, 208 


Internet Connection, 3, 44, 51, 
81, 86, 93, 127, 132, 139, 151, 
153, 180, 187, 193, 211, 218, 230, 
237, 240, 276, 283, 295, 309, 328, 
335, 346, 361, 373, 379, 381, 404, 
411, 412, 419, 420, 427, 450, 457, 
465, 488, 495, 503, 541, 542, 549, 
579, 583, 591, 592, 599, 614, 630, 
637, 671, 675, 676 


intersections, 524-525, 527, 542, 
551, 554 


, u 


intervals, 33, 38-39, 42, 46 
inverse operations, 360 
inverses, 124 
additive, 65-66, 68—69, 143, 
155, 390-392, 412-413, 568, 
572-573 
multiplicative, 154-155, 180 
inverse variation, 270-276, 278, 
289, 513, 629, 637 
Investigations, 
Bits, Bytes and Bugs!, 80-81 
Box-and-Whisker Plots, 
210-211 
Crazy Computers, 578-579 
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A Cut-Out Caper, 612 

Dot-to-Dot, 30-31 

Down the Drain, 674 

How Many Centimeters in a 
Foot, 262-263 

Humidity Heats Things Up, 
308-309 

It’s Greek to Me!, 410-411 

Must Be TV, 372-373 

Parabolas and Pavilions, 
540-541 

A Puzzling Perimeter Problem, 
426—427 

Retail Rabbits, 152-153 

Sticky Note Sequences, 494—495 

Sugar & Pizza & Everything 
Nice!, 110-111 


irrational numbers, 362, 364, 374, 
485, 600—604, 611, 619, 623, 630, 
633, 673 


is, 48 
isosceles trapezoids, 610 


isosceles triangles, 546-547, 610, 
680 


EE QE 


keep an organized list, 442 
kilo-, 352, 375 


e eo Peer 


LCD, 100, 102, 664-665, 668, 670, 
678—679 


LCM, 667, 673 

Landmark Link, 468 
Landscaping Link, 431 

last terms, 401 

least common denominator, 663 
least common multiple, 662, 676 
least value, 106 

leaves, 40 


legs of triangles, 366, 369-370, 
376, 378, 680 


length, 596 

length of hypotenuse, 680 
length of rectangle, 345 

less than, 12, 54, 363, 504-505 


less than or equal to (£) symbol, 
504 


Life Science Link, 5 


like terms, 20-21, 47, 389-390, 
412 


linear equations, 250-251, 
253-254, 276, 290, 328 
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graphing, 251, 277, 307, 312, 
329, 454, 550, 556 
point-slope form, 290-296, 298, 
301, 323, 325 
slope-intercept form, 296-300, 
307, 311-312, 322, 325, 327, 
329, 331, 454, 534, 562 
standard form, 250, 253, 377 
linear functions, 283, 289, 330 
linear graphs, 310 
linear regression, 309 
linear relationship, 449 


line graph, 38, 41, 46-47, 
136-137, 510 
line plots, 134 
lines, 250-251, 253-254, 276, 290, 
328 
horizontal, 252, 313, 324, 328, 
606 
number, 52-54, 58, 64, 75, 86, 
94-95, 98, 109, 128, 170, 211, 
604-605, 633, 673 
parallel, 322, 325-328, 330-331, 
454, 555, 562 
perpendicular, 322, 324-328, 
330-331, 508 
slopes, 284-295, 298-301, 
309-321, 323-324, 326, 328, 
330-331, 340, 351, 363, 
454-455, 493, 553-554, 557 
vertical, 257, 313, 322, 324, 328, 
606 


line segments, 69, 136 
logical reasoning, 30 
long division, 90 


looking for patterns, 110, 285, 
332, 491 


lower quartiles, 210 


Mae 


Mail Link, 311 
Manufacturing Link, 221, 442 
map distance, 209, 231 
Map Link, 195, 607 
Marketing Link, 34 
mathematical sentences, 112 
Math In the Workplace 
Accountant, 218 
Agriculture, 100 
Architecture, 458 
Aviation, 357, 650, 668 
Banking, 64 
Biology, 405, 434 


Broadcasting Technician, 346 
Budgeting, 70, 535 
Business, 8, 204, 256, 316 
Car Dealer, 591 
Carpentry, 366, 644 
Catering, 296 
Civil Engineer, 488 
Communication, 4 
Construction, 14, 284, 478 
Cooking, 154, 188 
Crafts, 420 
Demographics, 238 
Design, 464 
Earth Science, 250 
Electronics, 264, 347 
Engineering, 606, 624 
Entertainment, 566, 656 
Farming, 82 
Fiber Optics, 352 
Finance, 489 
Fundraising, 550 
Health, 75, 112, 140, 198 
History, 122 
Hobbies, 620 
Insurance, 302 
Landscaping, 336 
Law Enforcement, 362 
Manufacturing, 146, 219, 440, 
445, 468, 530 
Marine Biology, 428 
Marketing, 32, 224 
Medicine, 382 
Metallurgy, 560 
Meteorology, 52, 58, 104, 580, 
600 
Money, 586 
Movie Industry, 341 
Movies, 194 
Music, 270 
Nutrition, 524 
Packaging, 399 
Painting, 176 
Photography, 388, 474, 638 
Plumbing, 160 
Population, 290 
Postal Service, 504 
Rates, 310 
Recreation, 394 
Research, 38 
Retail Sales, 212 
Sales, 244 
Savings, 24, 514 
School, 519 
Science, 128, 483, 614 
Shopping, 19, 94, 165 
Sports, 171, 509 
Surveying, 322 
Teaching, 662 
Trains, 554 
Transportation, 572 
Zoology, 117 


Math Journal, 6, 11, 61, 68, 97, 
156, 178, 215, 227, 241, 267, 273, 
305, 319, 355, 360, 385, 403, 431, 
448, 481, 486, 538, 557, 583, 621, 
647, 671 


matrices, 80, 578-579 
addition of, 80 
scalar multiplication of, 81 


matrix subtraction, 81 
maximum, 459, 496, 504 
maximum point of function, 305 


means, 104, 106-109, 116, 121, 
131, 133-135, 158, 184, 209, 235, 
281, 351, 544, 613 


Measurement Link, 267, 532 
measurements, 107 
measurements, equivalent, 190 


measures of central tendency, 
104-107, 281 


measures of variation, 106, 107 
Media Link, 83 
median-median line, 309 


medians, 104-109, 116, 133-135, 
158, 184-185, 209-211, 235, 281, 
295 


mega-, 352-353 
Metals Link, 563 


Meteorology Link, 54, 107, 227, 
583 


metric prefixes, 352 

metric system, 190 

metric unit conversions, 344 
metric units, 27, 49 

micro-, 347, 350, 352 


midpoint of line segments, 
612-613 


milli-, 347, 350, 352-353 
minimum, 459, 504 


minimum point of functions, 
305 


mixture problems, 207-209, 594 


modes, 104-109, 116, 131, 
133-135, 158, 184-185, 281 


Money Link, 26 

monomials, 381, 383, 385-386, 
394, 396, 409, 412, 415, 428, 439, 
620 
degree, 384 

motion, uniform, 670-671 

Movie Link, 195 


multiples, 137, 379, 662 


multiples, least common, 662, 
676 
multiplication, 4, 8, 75, 165-166, 

338 

Associative Property, 17, 26, 29, 
45, 47, 63, 74 

of binomials, 400, 413, 415 

of decimals, 90 

of denominators, 142, 156, 644 

elimination using, 576 

factors, 4, 142, 187, 336-337, 
357, 420, 477, 608, 626, 
639-641, 646-647, 659 

of fractions, 90, 141-142 

of integers, 76, 88 

of integers with the same sign, 
76 

of numbers by powers of ten, 
352 

of numerators, 142, 156, 644 

of polynomials, 396, 413, 429 

of powers, 341-342, 375, 394 

Property for Equality, 161, 164 

Property for Inequalities, 515, 
517 

of rational expressions, 
644-645 

of rational numbers, 140, 180, 
644 

of reciprocals, 90, 156 

scalar, 81 

sentences, 84, 89 

of square roots, 681 


Multiplication Property, 26 


Multiplication Property of 
Equality, 161, 164 


Multiplication Property of 
Inequalities, 515, 517 


multiplicative identity, 10 


Multiplicative Identity Property, 
10, 47 


Multiplicative Inverse Property, 
154-155 


multiplicative inverses, 154-155, 
180 


Multiplicative Property of —1, 
142 


Multiplicative Property of Zero, 
10, 76 
multi-step equations, 167-168 


mutually exclusive events, 
225-228, 230, 232, 327 


maea jeee 


nano-, 352-354, 375 


natural numbers, 52, 600-601, 
603, 611, 619, 633, 673 


negative, 53, 68, 75, 163, 532 

coefficients, 461 

counter, 65 

elements, 81 

exponents, 348, 375, 455 

integers, 64, 82, 170, 203, 234, 
340, 422, 436 

numbers, 52-53, 67, 76, 84, 95, 
101, 630 

reciprocals, 324 

relationships, 303-306 

slope, 287, 299, 303, 328, 508 

square root, 357, 360 

tiles, 66, 70, 82 

values, 272 


net, 25, 477, 585, 599 
net change, 102 

net decrease, 103 
net increase, 103 


nonlinear equations, 250, 
289-290 


nonnegative numbers, 537 
nonzero integers, 79, 645 
no pattern, 303 


no relationship, 303-306, 321, 
329, 331 


no solution, 172-173, 175, 178, 
182-183, 485, 487, 499, 554, 
558-559, 563-565, 580, 592-593, 
595, 628, 655 


notation, 
functional, 258, 276, 279 
scientific, 353-356, 374, 425, 
539 
set-builder, 510, 542 


nth power, 336 
nth term of a sequence, 501 
null set, 135, 585 


number lines, 52-54, 58, 64, 75, 
86, 94-95, 98, 109, 128, 170, 211, 
604-605, 633, 673 


numbers, 

comparing, 54, 98, 379 

composite, 358, 420, 424, 433, 
450, 453 

even, 222, 228, 242, 280-281, 315 

graphing, 89, 364 

irrational, 362, 364, 374, 485, 
600-604, 611, 619, 623, 630, 
633, 673 

natural, 53, 600-601, 603, 611, 
619, 633, 673 

negative, 52-53, 67, 76, 84, 95, 
101, 630 

odd, 222, 225, 228, 279, 619 


prime, 358, 420-421, 424, 467 
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rational, 94, 96, 101, 140, 143, 
154, 156, 362, 600-601, 
603-604, 611, 619, 630, 633, 
673 

real, 53, 203, 600-601, 604, 611, 
619, 633, 673 

whole, 16, 53, 57, 63, 203, 537, 
600-601, 603-604, 611, 619, 
630, 633, 673 


Number Theory, 
composite numbers, 358, 420, 
424, 433, 450, 453 
consecutive numbers, 167-168, 
180, 469, 499 
perfect square numbers, 336, 
339, 360, 362-364, 374, 445, 
447, 479, 481—482, 498-499, 
614, 630 
prime numbers, 358, 420-421, 
424, 467 
Pythagorean triples, 378, 680 
twin primes, 425 
Number Theory Link, 167, 470, 
568-569 


numerator, 94, 114, 141-142, 
638-640, 656-659, 665, 673, 
676, 679 


numerical expressions, 4-5 
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obtuse angles, 544, 546-547 
octagon, 386 

odd, 340 

odd integer, 167 


odd numbers, 222, 225, 228, 279, 
619 


odds, 219, 221, 223, 230, 243, 398 

of, 48 

Open-Ended Test Practice, 37, 
74, 109, 170, 209, 255, 295, 361, 
404, 433, 493, 534, 559, 565, 629, 
673 

open sentences, 112, 114, 530 

opposites, 65, 197 

or, 224, 226-227, 527 


order 
from greatest to least, 57, 127 
from least to greatest, 54, 57, 
63,.97,132, 137,079 
integers, 52, 79, 86 
numbers, 379 


ordered array, 80 


778 Index 


ordered pairs, 58-63, 69, 150, 
159, 238, 241-245, 247-250, 252, 
255-256, 258, 263, 276, 279, 283, 
302, 308, 310, 313, 328, 550, 553, 
555, 562-563, 581-582, 637, 649 


order of operations, 8-9, 11, 45, 
47,91, 114, 168, 338 


organize data, 32-33, 47, 281 

origin, 58-59, 253-254, 264-265 

original cost, 216 

original price, 212-214 

outcomes, 146-150, 180, 222, 
224-225, 228, 230, 242, 279-280, 
315, 398 

outer terms, 401, 403 
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parabolas, 458, 465-467, 496, 
582 
families, 497 

parallel lines, 322, 325-328, 
330-331, 454, 555, 562 


parallelograms, 323 

parallel sides, 323 

parent graphs, 318, 464, 466-467, 
473, 499, 585 

parentheses, 176, 465 

partial quotients, 642 


patterns, 69, 151, 170, 187, 303, 
315, 332, 341, 414, 455, 489 
pentagonal numbers, 31 
pentagons, 603 
pentominoes, 428 
per, 48 
percent, 198-203, 209, 211, 215, 
223; ZO) 2507 40:379, 
416-417, 577, 655, 661 
of change, 213, 215 
of decrease, 212-213, 230, 232, 
249, 295, 417, 513 
of discount, 417, 513 
equations, 204-205, 207-208, 
212, 217, 230-231, 233, 295 
of error, 534 
of increase, 212, 215-217, 232, 
295 
interest, 151, 209, 223, 249 
proportions, 198-199, 204, 213, 
221, 230-231, 233, 261, 404, 
417, 482 
sign, 204 


percentile, 211 


perfect squares, 336, 339, 360, 
362-364, 374, 445, 447, 479, 
481-482, 498-499, 614, 630 


perfect square trinomials, 
445-446, 448, 450, 452, 478, 523 


perimeter, 27, 46, 247, 248, 338, 
424, 596, 621 
composite figures, 597 
isosceles triangles, 661 
quadrilaterals, 620-622, 632 
rectangles, 27, 279, 482, 

659-660 

squares, 169, 339 
triangles, 391-393, 610, 622, 632 


permutations, 152-153, 280 


perpendicular lines, 322, 
324-328, 330-331, 508 


perpendicular segments, 680 
Physical Science Link, 39 
Physics Link, 354 

pico-, 352 

plot the points, 38, 59 


points, 
maximum, 305 
midpoint, 612-615 
minimum, 305 
origins, 58-59, 253-254, 
264-265 


point-slope form of linear 
equations, 290-296, 298, 301, 
323, 325, 328-329, 331 


polynomials, 382, 385-387, 
393-394, 396, 398, 412, 415, 428, 
447, 500, 638, 640, 650, 654, 667, 
676, 678 
adding, 413 
ascending order, 383, 385-386, 

412 
degree, 384-385, 393, 412 
descending order, 383, 
386-387, 391, 398 
dividing, 430, 651-652, 667, 
676-677 
factoring, 429—432, 437, 444, 
449, 451-453, 463, 559, 605 
identifying, 412 
multiplying, 396, 413, 429 
prime, 430, 436 
subtracting, 413, 415 


Population Link, 72, 220 


Portfolio, 3, 51, 93, 139, 187, 237, 
283, 335, 381, 419, 457, 503, 549, 
599 


positive, 53, 68, 75, 532 
counter, 65 
exponents, 348, 350-351, 375 
integers, 53, 64, 69, 170, 203, 
234, 349, 351, 436, 449 


numbers, 67, 76, 84-85, 95, 101 

relationship, 303-306, 315, 321, 
328-329, 331, 623 

slope, 287, 303, 319, 454, 508 

square roots, 357, 359 

tiles, 66, 70 


possible outcomes, 146, 149, 174, 
181, 183, 219 


powers, 336, 374, 383 
of expressions, 336, 374 
powers of powers, 345 
powers of ten, 346, 352 


predict, 38-39, 42, 46, 241 


predictions, 38, 62, 290, 361, 404, 
417 


Preparing for Standardized 
Tests, 48-49, 90-91, 136-137, 
184-185, 234-235, 280-281, 
332-333, 378-379, 416-417, 
454-455, 500-501, 546-547, 
596-597, 634-635, 680-681 


prime, 77, 433, 451, 453, 605 


prime factorization, 339-340, 351, 
358, 360, 374, 421-422, 424, 433, 
450, 508, 614-615, 617, 621, 662 


prime factors, 421, 425 


prime numbers, 358, 420-421, 
424, 467 


prime polynomials, 430, 436 
principal, 205 
principal square roots, 617 


probability, 219-220, 222-223, 
224-229, 230, 232, 233, 242-243, 
279, 280-281, 315, 327, 333, 
406-409, 467, 539, 649 
of complements, 223 
experimental, 223, 649 
of independent events, 225, 406 
of mutually exclusive events, 

226 
odds, 219, 221, 223, 230, 243, 398 
predictions, 224 


Problem-Solving Strategies, 

drawing diagrams, 28, 68, 73, 
378, 610 

looking for patterns, 110, 285, 
332, 491 

make a table, 110-111, 244-245, 
252-253, 263, 458, 462, 
468-471, 489, 501, 536, 612, 
613, 674 

models, 119, 231, 388, 428, 460, 
501 

organizing data, 33, 47, 281 


working backward, 165, 168, 
519 

writing equations, 57, 118, 
120-121, 126-127, 133-134, 
164, 168-170, 255, 269, 
291-292, 333, 340, 477, 605, 
681 

writing formulas, 27, 29, 43, 
613 


Problem-Solving Workshop, 3, 
51, 93, 139, 187, 237, 283, 335, 
381, 419, 457, 503, 549, 599, 637 


product mat, 650 


Product Property of Square 
Roots, 358, 614-615, 617 


products, 4, 76, 89, 121, 141, 193, 
518 
of binomials, 408 
of conjugates, 630 
of diagonal terms, 96 
of fractions, 324 
of numbers and variables, 382 
of powers, 341 
of rational expressions, 647 
of slopes, 324 


Products of Powers Rule, 350 


product of a sum and a 
difference, 407-408, 414, 447, 
616 


projections, 266 


Properties, 9 

Addition Property of Equality, 
122, 124, 643 

Addition Property of 
Inequalities, 509 

Additive Identity, 9, 10 

Additive Inverse, 66, 76, 85 

Associative, 14-15, 17, 20, 23, 
26, 29, 45, 47, 63, 74, 143, 337, 
354 

Closure, 16, 63, 74, 143, 158, 203 

Commutative, 14-16, 18, 20, 
26, 45, 47, 63, 67, 74-75, 77, 
85, 143, 235, 321, 342, 354 

Comparison, 95-96 

Completeness, 601-602 

Distributive, 19-23, 26, 45, 47, 
67, 76, 85, 176-177, 182, 189, 
206-207, 235, 298, 321, 323, 
325, 389-390, 394-396, 
399-404, 412, 429-431, 437, 
451, 454, 470, 476, 480, 490, 
520, 543, 562-563, 616, 
620-621, 643, 658, 664, 
668-670 

Division Property of Equality, 
160, 164, 643 


Division Property of 
Inequalities, 514, 517 

Identity, 10, 12, 15, 17, 26, 37, 
121 

Multiplication Property of 
Equality, 26, 161, 164 

Multiplication Property of 
Inequalities, 515, 517 

Multiplicative Identity, 10, 47 

Multiplicative Inverse, 154-155 

Multiplicative Property of -1, 
143 

Multiplicative Property of 
Zero, 10, 76 

Product Property of Square 
Roots, 358, 614-615, 617 

Quotient Property of Square 
Roots, 359, 615, 617 

Reflexive, 9, 249 

Substitution, 9, 10, 15, 19-20, 26, 
166, 245, 247, 298, 312, 325 

Subtraction Property of 
Equality, 341 

Subtraction Property of 
Inequalities, 509 

Symmetric, 9, 12, 20, 23, 47, 253 

Transitive, 9, 12, 249 

Zero Product, 26, 474-476, 582, 
608, 638 

Properties of Equalities, 9, 122, 
134, 234 


Properties of Inequalities, 643 


Properties of Proportions, 288, 
191 


Properties of Square Roots, 358, 
614-615, 617 
proportions, 188, 191-192, 198, 
201, 230, 270, 272 
cross products, 96-97, 188-191, 
195, 198-199, 212, 231-232, 
267, 272, 278, 546 
direct variations, 264-265, 
267-268, 270, 273-274, 278, 
356, 444, 637 
percent, 198-199, 204, 213, 221, 
230-231, 233, 261, 404, 417, 
482 
rate problems, 266, 575-576 
similar triangles, 546 
protractor, 201, 324 


Punnett squares, 406, 434, 439, 
452 

Pythagorean Theorem, 366-369, 
372-373, 374, 376, 378, 379, 605, 
608, 619, 623, 680 

Pythagorean triples, 
3-4-5, 369, 378, 680 
5-12-13, 378 


7-24-25, 378 
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quadrants, 60-61, 87, 327 
quadratic equations, 468, 472, 
486, 501, 585 
discriminant, 487 
roots, 497 
solve by completing the 
square, 487, 498-499 
solve by factoring, 482, 487, 
497 
solve by graphing, 487, 499, 
611, 623 
solve by using Quadratic 
Formula, 487, 498-499, 508 
Quadratic Formula, 484—486, 
488, 493, 496, 499, 577 
quadratic functions, 458, 471, 
473, 496 
zeros of, 468—469, 477 
quadratic-linear systems, 
580-585 
quadrilaterals, 327, 546, 681 
perimeter, 620-622, 632 
quotients, 4, 82, 89, 653 
of powers, 343, 348 
sign of, 154 
quotient of powers, 343, 348 
Quotient of Powers Rule, 347, 
349 
Quotient Property of Square 
Roots, 359, 615 
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radical equations, 624, 627 

radical expressions, 358, 603, 
614, 617, 620, 622, 642, 655, 667 
adding, 631 
simplest form of, 358, 375, 616, 

631 

subtracting, 631 

radical form, 618-619 

radical sign (V), 357, 374 

radicand, 614, 617, 620 

radius, 201, 596, 604, 618 

radius of cones, 387 

random outcomes, 185, 220, 
222-223, 226-227, 229, 232, 280, 
409, 467 


range distribution, 106 


ranges, 104, 107-108, 116, 127, 
133-135, 158, 184-185, 
238-242, 245-249, 255-256, 
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76-277, 279, 289, 295, 301, 302, 
304-305, 308, 310, 315, 537 


rate of change, 285 
rate of current, 671 
rate problems, 266, 575-576 


rates, 29, 39, 190, 204, 529, 577, 
585, 595, 654, 670 


rational equations, 668, 671-672 
solve, 678 


rational expressions, 638, 640, 
657-659, 661, 664, 676 
adding, 100, 102 
multiplying, 644-645 
simplifying, 638, 640, 642, 676 

rational functions, 638 


rational numbers, 94, 96, 101, 
140, 143, 154, 156, 158, 362, 
600-601, 603-604, 611, 619, 
630, 633, 673 
Comparison Property, 95-96 


rationalizing the denominator, 
615, 630 

ratios, 4, 188, 191, 193-194, 196, 
198, 230, 284, 410, 494 
of areas, 411 
equivalent, 192 

Reading Algebra, 4, 20, 53, 54, 
55, 59, 77, 80, 96, 190, 199, 204, 
219, 224, 251, 258,336, 342, 353, 
363, 367, 383, 423, 430, 442, 479, 
490, 505, 524, 535, 647, 651, 670 


real numbers, 53, 203, 600-601, 
604, 611, 619, 633, 673 
reasonable, 25, 289 


reciprocals, 48, 90, 154-158, 180, 
645-647, 676-677 
multiplicative, 154 
of slopes, 508 

Recreation Link, 475 


rectangles, 69, 194, 246-248, 256, 
275, 327, 681 
area, 163, 307, 373, 414, 
423-424, 432-433, 437, 476, 
482, 605, 635, 679 
length of sides, 345 
perimeter, 27, 279, 482, 659-660 


rectangular area, 109, 597 
rectangular solid, 27 
recursive formula, 111 
reflection, 77-79, 88 


Reflexive Property of Equality, 
9, 249 


relations, 238-242, 245, 254, 257, 


259-260, 269, 275-277, 279, 289, 
301 
domain, 238-242, 245-249, 
255-256, 276-277, 279, 289, 
295, 301-302, 304-305, 308, 
310, 371, 537, 649 
functions, 256-263, 269, 
275-277, 289, 314-315, 393, 
425, 454, 553 
graphs, 243, 248-249, 261, 458, 
649 
inverse, 270-276, 278, 289, 513, 
629, 637 
range, 104, 107-108, 116, 127, 
133-135, 158, 184-185, 
238-242, 245-249, 255-256, 
276-277, 279, 289, 295, 301, 
302, 304-305, 308, 310, 315, 
537 
relatively prime, 423 
remainder, 652-654 
repeated addition, 140 


repeating decimals, 90, 96-97, 
600-601 


replacement sets, 112-116, 121, 
133, 261 


representative sample, 69 
residual, 309 
right angles, 58, 369, 635 


right triangles, 249, 366, 368-372, 
374, 379, 387, 409, 667, 680-681 


rise, 284 
roots, 468, 471-472, 484, 496-497 


round, 12, 49, 179, 197, 208, 
216-217, 223, 229, 232, 
364-365, 367, 370-371, 
376-377, 387, 416, 577, 597, 
609, 633 


rotation, 546 
row operations, 578 
run, 284 


camer fa 


Sales Link, 206, 213, 552 

Sales tax rate, 233 

same line, 554 

same sign, 140, 154 

same slope, 316, 322 

sample, 43, 46, 223 

sample space, 146-148, 150, 180 
sampling, 32, 34 








sampling criterion, 32 
Savings Link, 24 
scalar multiplication, 81 


scale, 194, 197, 203, 209, 233, 307, 
571 


scale drawings, 194-196, 373, 419 


scale factor, 261 


scale model, 194, 196, 231, 261, 
571 


scalene triangle, 611 


scatter plots, 283, 302-309, 321, 
328-329, 623 


School Link, 41, 303, 304, 521 


Science Link, 33, 130, 190, 298, 
337, 384, 603 


scientific notation, 353-356, 374, 
425, 539 


semiperimeter, 365 


sentences, 137 
compound, 128-129 
open, 112, 114, 530 


sequences, 
arithmetic, 110-111, 315, 494 
geometric, 494-495 


set, 

of irrational numbers, 630 

of numbers, 110, 603 

of ordered pairs, 243 

of rational numbers, 143, 630 

replacement, 112-116, 121, 133, 
261 

solution, 128-129, 244-245, 
247; 250,513; 515,565 


set-builder notation, 510, 542 
shaded regions, 537 
Shopping Link, 97 
sides of triangles, 553 
similar rectangles, 547 
similar triangles, 546 
simple events, 224, 232 
simple interest, 205, 208 
simplest form, 20-21, 36, 156, 
188, 617-619, 621, 632, 
640-642, 657, 666 
simplify, 103, 114, 121, 172, 249, 
344, 484, 529, 615-616, 621, 634, 
664, 669 
expressions, 14-15, 17, 19, 22, 
29, 37, 47, 57, 67-69, 73, 77-78, 
87-89, 129-130, 144, 164, 180, 
183, 235, 287, 344-345, 
347-348, 350-351, 356-358, 
361, 375, 377, 387, 393, 449, 
500, 508, 547, 615-616, 


618-620, 622, 629, 633, 643, 
661, 665, 667, 676, 679 

expressions with negative 
exponents, 347 

fractions, 185, 640 

inside parentheses, 176 

radical expressions, 358, 375, 
616, 631 

rational expressions, 638, 640, 
642, 676 

square roots, 360, 371 


slope, 284-295, 298-301, 
309-321, 323-324, 326, 328, 
330-331, 340, 351, 365, 
454-455, 493, 553-554, 557 


slope-intercept form of linear 
equations, 296-300, 307, 
311-312, 322, 325, 327, 329, 331, 
454, 534, 562 


slope of parallel lines, 387, 635 


solution, 113-116 

of the equations, 244, 395, 538, 
551 

of equations in two variables, 
244 

of open sentences, 112, 530 

sets, 128-129, 244-245, 247, 
250, 513,915, 565 

of systems, 553, 556, 559-561, 
565-566, 568, 570, 572, 574, 
579, 581, 583, 592, 605, 667 


solve, 125, 151, 166, 174 

compound inequalities, 524, 
526-528, 534, 543, 545 

equations, 114-115, 120-121, 
123, 125-127, 131, 133-135, 
143, 145, 158, 160-166, 
168-179, 181-183, 193, 197, 
209, 231, 248-249, 315, 
396-397, 413, 474-476, 481, 
484, 486, 520, 553, 585, 590, 
596, 626, 628-629, 632-633, 
643, 672, 679 

equations by completing the 
square, 487, 498-499 

equations by factoring, 476, 
499, 518 

equations by graphing related 
functions, 473, 477 

equations using algebra tiles, 
133 

equations with algebra tiles, 
560 

equations with grouping 
symbols, 176, 182, 395 

equations with more than one 
operation, 165, 181 


equations with variables on 
both sides, 171-172, 182 

inequalities, 510, 512, 514-518, 
520-523, 529, 533-534, 543, 
545, 565, 571, 577, 605, 655 

inequalities with absolute 
value, 544 

inequalities with addition, 543 

inequalities with division, 543 

inequalities with more than 
one operation, 543 

inequalities with 
multiplication, 543 

inequalities with subtraction, 
543 

linear equations, 277 

mixture problems, 563 

multiplication and division 
equations, 181 

multi-step equations, 206 

open sentences, 112 

proportions, 188-189, 203, 233, 
255, 278, 345 

quadratic equations by 
factoring, 482, 487, 497 

quadratic equations by 
graphing, 487, 499, 611, 623 

quadratic equations by using 
the Quadratic Formula, 487, 
498-499, 508 

radical equations, 625 

rational equations, 678 

systems of equations by 
elimination, 566-577, 593, 
595, 649 

systems of equations by 
graphing, 550, 592, 594, 661, 
673 

systems of equations by 
substitution, 560-565, 593 

systems of inequalities, 
594-595 

systems of quadratic and linear 
equations, 580-585 

work problems, 674 


Spatial Reasoning, 

circles, 196, 198 

cubes, 382 

hexagons, 386 

parallelograms, 323 

pentagons, 603 

prisms, 27 

quadrilaterals, 327, 546, 681 

rectangles, 69, 163, 194, 
246-248, 256, 275, 307, 327, 
373, 414, 423-424, 432-433, 
437, 476, 482, 605, 635, 679, 
681 

trapezoids, 26, 177-178, 547 

triangles, 63, 69, 77-79, 88, 164, 
261, 546 
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Spending Link, 587 


Sports Link, 21, 140, 172, 273, 
292, 485, 506, 510, 515, 614, 646 


square of a difference, 405-406, 
408, 412, 414 


square each side, 624-625 
square numbers, 31 


square roots, 357-358, 360, 363, 
365, 367, 374, 377, 379, 
479-480, 484, 581-582, 600, 604, 
607, 609, 611, 629, 680 
estimating, 363-364, 371, 377, 

387 
of negative numbers, 485 
principal, 617 
Product Property, 358, 614-615, 
617 
Quotient Property, 359, 615 


square of a sum, 405-406, 408, 
414 


standard form of linear 
equations, 250, 253, 355-356, 
377 


Standardized Test Practice, 13, 
18, 23, 29, 37, 43, 57, 63, 69, 79, 
85, 99, 103, 116, 121, 127, 131, 
145, 151, 159, 164, 175, 179, 193, 
197, 203, 249, 261, 269, 275, 289, 
301, 307, 315, 321, 327, 340, 345, 
351, 356, 365, 371, 387, 393, 398, 
409, 425, 439, 444, 449, 463, 467, 
473, 477, 482, 487, 508, 513, 518, 
523, 529, 539, S53; 3/1, S77 deo, 
590, 605, 611, 619, 623, 643, 649, 
655, 661, 667 


standard viewing window, 551 
statement, 112 


statistics, 255 

averages, 3, 12, 23, 83-85, 104, 
109, 184, 235 

best-fit lines, 308-309 

box-and-whisker plots, 210 

circle graphs, 200, 361, 404, 
417, 482 

line plots, 134 

measures of central tendency, 
104-107, 281 

measures of variation, 106, 107 

population, 32 

scatter plots, 283, 302-308, 321, 
328-329, 623 

stem-and-leaf plots, 40-43, 46, 
121, 133, 137, 145, 185, 243, 
281 


Statistics Link, 200, 215 


stem, 40 
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stem-and-leaf plots, 40-43, 46, 
121, 133, 137, 145, 185, 243, 281 
back-to-back, 43 


straightedge, 141, 308, 606 
straight line, 250, 290, 328 
straight-line method, 218 
subset, 53 


substitution, 25, 160, 234, 510, 
532, 560-566, 572, 576-577, 
584-585, 593-595, 619 


Substitution Property of 
Equality, 9, 10, 15, 19-20, 26, 
166, 245, 247, 298, 312, 325 


subtraction, 74, 165-166, 168, 
338 
of decimals, 90 
elimination using, 572, 576 
of exponents, 343 
of fractions, 90, 656 
of integers, 71, 87, 234, 390 
of matrices, 81 
of polynomials, 413, 415 
Property, 124, 341 
Property of Inequalities, 509 
of radical expressions, 631 
of rational numbers, 100 


Subtraction Property of 
Equality, 124, 341 


Subtraction Property of 
Inequalities, 509 


sum, 89 
of exponents, 384 
of perfect squares, 500 
of probabilities, 226 
of regions, 399 


surface area, 25, 27 
of cube, 381 
of prism, 381 
of rectangular prism, 477 
of right circular cylinder, 387 


surveys, 32, 40, 184-185 


symbols, 
absolute value, 531, 633 
equals sign, 114 
factorial, 153 
greater than or equal to, 504 
grouping, 8, 10, 129, 176, 306 
less than or equal to, 504 
plus or minus (+), 479 
radical sign, 357, 374 


Symmetric Property of Equality, 
9, 12, 20, 23, 47, 253 
symmetry, 470 


axis of, 459-460, 462, 469, 496, 
499 


systems of equations, 550-585, 
655 
consistent, 492, 554-559, 595 
dependent, 554-559, 592, 595 
inconsistent, 554-559, 592 
independent, 554, 592, 595 
solving by elimination, 
566-577, 593, 595, 649 
solving by graphing, 550, 592, 
594, 661, 673 
solving by substitution, 
560-565, 593 
systems of inequalities, 549, 
586-591, 594, 673 
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tally marks, 32 
Tax Link, 205 
Teaching Link, 663 
Technology Link, 166 
Technology Tips, 72, 96, 167, 189, 
354, 359, 464, 469, 538 
temperature, 25, 235, 263 
temperature scales, 
Celsius, 174 
Fahrenheit, 174 
tera-, 352 
terminating decimals, 96-97, 600 
terms, 20, 110 
coefficient of, 20, 480, 483, 572, 
578, 634 
like, 20-21, 47, 389-390, 412 
in sequences, 110-111, 315, 494 
theoretical probability, 220, 230 
time, 13, 29, 205, 670 
tolerance, 532, 534 
trace the coordinates, 272 
Transitive Property of Equality, 
9,12, 249 
translate 
algebraic expressions into 
verbal expressions, 5 
the problem, 119, 127 
verbal expressions, 10 
words into algebraic 
expressions and equations, 4 
words into arithmetic symbols, 
48 
words into equations, 332-333 


translation, 69, 546 

Transportation Link, 557, 573, 
575 

trapezoids, 26, 177-178, 547 
area, 26, 115, 178, 597 


Travel Link, 38, 191, 266, 670 


tree diagrams, 146-150, 180-181, 
183, 225, 280 


triangles, 63, 69, 77-79, 88, 164, 

261, 546 

angles, 414 

area, 29, 164, 261, 365, 409, 414, 
476, 597, 623 

equilateral, 371, 546, 547 

height, 29, 596 

hypotenuse, 366-370, 372, 374, 
376, 379, 409, 619, 667, 681 

isosceles, 546-547, 610, 680 

legs, 366, 369-370, 376, 378, 
680 

perimeter, 391-393, 610, 622, 
632 

Pythagorean Theorem, 
366-369, 373-374, 376, 378, 
379, 605, 609, 619, 623, 680 

right, 249, 366, 368-372, 374, 
379, 387, 409, 667, 680-681 

similar, 546 


triangular numbers, 30 


trinomials, 383, 385-386, 412, 
415, 439, 447-448, 481, 499-500 
factoring, 434-436, 438, 
440-441, 443-444, 450-451, 
475, 513, 640 

identifying, 412 

perfect squares, 445-446, 448, 
450, 452, 478, 523 

with binomial factors, 448 

true inequality, 532 

true sentence, 54, 56, 74, 86, 89, 
95-96, 98, 116, 132, 135, 159 

twin primes, 425 

two real solutions, 487, 499, 580 


erenn (The 


undefined quotient, 158 
undefined slope, 287 
unfavorable outcomes, 221, 230 
uniform motion, 670—671 
union, 525, 526-527, 542 


Unique Factorization Theorem, 
421 


unit conversions, 164 


unit cost, 97 

united inch, 393 

unit rate, 190-191, 230 
univariate, 107 

unlike denominators, 665, 678 
upper quartiles, 210 


we peace 


variables, 4, 20, 251, 572 
on both sides, 171-172, 182 
defining, 169, 477 
dependent, 264, 267, 304-305, 
309 
graphing inequalities, 504-508, 
535-536, 538-539, 542, 
544-545, 559, 592, 649 
independent, 264, 267, 
304-305, 309 
solving equations with, 
171-172, 182 
variation, 
constant of, 264-267, 269-271, 
273-275 
direct, 264-265, 267-268, 270, 
273-274, 278, 356, 444, 637 
measures of, 106, 107 
Venn diagrams, 52, 225-227, 425, 
600-601 


verbal expressions, 5, 79, 504 
vertex, 63, 459-460, 472, 496 


vertical 
axis, 38-39, 304 
change, 284 
line, 257, 313, 322, 324, 328, 606 
line test, 257, 259-260, 314 
number line, 58 
vertices, 327 
viewing window, 272, 317, 625 
volume, 15, 85, 190 
of rectangular prisms, 402, 403, 
439, 442-443, 463, 654, 678 


nt Wee ee 


Weather Link, 520 
whiskers, 211 


whole numbers, 16, 53, 57, 63, 
203, 537, 600-601, 603-604, 
611, 619, 630, 633, 673 


width of rectangles, 182, 596 
work backward, 165, 168, 519 


work problems, 674 
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x-axis, 58-62, 78, 136, 296, 
310-311, 315 


x-coordinate, 58-60, 69, 197, 238, 
295, 302, 540 


x-intercept, 296, 301, 310-312, 
314, 321, 328, 340, 454-455, 
470-471, 473, 475, 547, 
556-557, 562 
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y-axis, 58-62, 77, 136, 296, 
310-311, 455, 495 


y-coordinate, 58-60, 69, 197, 238, 
276, 295, 302, 461, 540 


y-intercept, 296, 299-301, 
310-321, 328-331, 454-455, 
498-499, 553, 605 


You Decide, 17, 42, 55, 84, 107, 
125, 148, 168, 201, 207, 247, 259, 
287, 299, 314, 339, 344, 350, 396, 
408, 424, 443, 466, 476, 532, 564, 
589, 609, 618, 641, 665 


id a 


zero 
coefficients, 652 
denominator, 640 
factorial, 153 
pair, 65-66, 70, 76, 118, 388 
points, 58 
power, 343, 384 


Zero Product Property, 26, 
474-476, 582, 608, 638 


zeros, 53, 496 
of quadratic functions, 
468-469, 477 
zero slope, 289 
Zoology Link, 119 
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Properties 


If a = b, then a may be replaced by b. 


Symmetric (=) Ifa = b, then b = a. 





For any number “, where a, b # 0, there is exactly one number 


Multiplicative Inverse 





such that + mpn 1. 
A 


For any numbers a and b,a +b =b +a. 
For any numbers a and b,a -b =b-a. 
For any numbers a, b, and c, (a + b) + c =a + (b + c). 


For any numbers a, b, and c, (a: b)-c = a~ (b - c). 
For any numbers a, b, and c, a(b + c) = ab + ac and a(b — c) = ab — ac. 


Comparison For any numbers a and b, exactly one of the following sentences is true: m 
a<b,a>b,ora= b. 






Addition (=) For any numbers a, b, and c, if a = b, thena + c =b +c. 
Subtraction (=) For any numbers a, b, and c, if a = b, thena — c =b - c. 





Division and ; i a_b 
Multiplication (=) For any numbers a, b, and c, with c # 0, if a = b, then ac = be and ~ = 7. 
Prouet Poopedy-n: For any numbers a and b, with a, b = 0, Vab = Va - Vb. 
Square Roots l l 
Quotient Property of 
Square Roots 

For any numbers a and b, if ab = 0, then a = 0, b = 0, or both a and b equal 0 


Addition (>)* For any numbers a, b, and c, if a > b, thena +c >b +c. 
Subtraction (>)* For any numbers a, b, and c, if a > b, thena — c >b — c. 


For any numbers a, b, and c, 





For any numbers a and b, witha = O and'b > 0, /¢ = Ve 
© Vb Vb. 


b 


Division and 1. if a > b and c > 0, then ac > bc and = > pu 


Multiplication (>)* 
2. if a > b and c <0, then ac < be and * <2. 





* These properties are also true for <, =, and =. 
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symbols and Measures >= 


Symbols 


IV 


plus or positive 

minus or negative 

plus or minus 

times 

divided by 

is equal to 

is not equal to 

is greater than 

is less than 

is greater than or equal to 
is less than or equal to 

is approximately equal to 
parentheses 

brackets 

braces 

absolute value of a 


angle 


0.75 


degree 

Does a equal b? 

factorial 

fof x, the value of f at x 

line segment AB 

measure of AB 

opposite or additive inverse of a 
ordered pair a, b 

origin 

percent 

pi 

probability of A 

ratio of a to b 

repeating decimal 0.75555... 
square root of a 


triangle 


inch 
foot 
yard 
mile 


square inch 


second 


minute 


hour 








Cummins = Malloy =. McClain = Mojica = Price 











The Language of Algebra 9 Polynomials 

Integers 10 Factoring 

Addition and Subtraction 11 Quadratic and Exponential 
Equations Functions 

Multiplication and Division 12 Inequalities 

Equations 13 Systems of Equations and 
Proportional Reasoning and — 

Probability 14 Radical Expressions 
Functions and Graphs 15 Rational Expressions and 


Linear Equations 
Powers and Roots 


Equations 


EDUCATION PARTNERS 








